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PREFACE. 



As a teacher of Pharmacology, the author was frequently 
asked by his pupils for a small and concise text-book which would 
give the facts essential to an ordinary medical student without 
profound scientific discussions of opposite opinions. 

It has been in an attempt to supply such a work that the 
following pages have been written. Although the volume is 
small, all the standard literature was consulted and carefully 
weighed before being admitted or rejected, and, the criterio;i 
was always to preserve all the essential, known facts regarding 
the action of drugs but to reject vague and contradictory state- 
ments of no importance which would but confuse elementary 
students. 

At the end of each group description, there is a brief summary 
of the general action, following the latter, is a short statement 
concerning the uses and applications, and, lastly there is a con- 
cise description of the different preparations used in medicine 
with their doses. 

The author does not claim for the book that it is an exhaus- 
tive treatise on Pharmacology suitable for advanced students of 
the subject, but that it may be found useful to the ordinary 
medical students and also to the general practitioners who may 
use it to review their medical school instruction. 

In conclusion, the author wishes to express his thanks to the 
thousands of workers in Pharmacology whose original publica- 
tions he has consulted and also to the following authors of 
text-books, O. Schmiedeberg, A. Cushny, Robert, Lewin, Vogl, 
Binz, Heinz, H. C. Wood, T. Sollman and others whose works 
he has freely used. 

Especially indebted is the writer, to his teacher and chief. 
Professor Franz Pfaff from whose lectures and personal sugges- 
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VI PREFACE. 

tions he acquired the basis of his pharmacological knowledge and 
therefore the groundwork for this volume. His kindness in 
looking over some of the proof-sheets and in making valuable 
criticisms is also deeply appreciated. 

The author remains under everlasting gratitude to his wife 
for her faithful and painstaking work in the preparation of the 
manuscript and index. 
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INTRODLCTION. 
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INTRODUCTION. 



The treatment of disease probably started when primitive 
man cared for his own illnesses and injuries. He chose his 
healing agents from the vegetation around him, and communi- 
cated to his fellows the results which he obtained. In the early 
days, the Babylonians were accustomed to expose their sick 
on the highways and ask the passers-by, if they, perchance, knew 
a remedy for the disease. In ancient Egypt the priests were 
among the first healers and they kept records of the recipes for 
the cure of the various diseases on tablets in the temples. As 
the treatment of disease became too extensive a subject to be 
handled by the same person who ministered to the soul, the care 
of bodily sickness, became a specialty, practiced by men who 
devoted their undivided attention to it. Thus arose the first 
physicians. At first their knowledge was exclusively obtained 
from the old records of priests and laymen, and, in fact, it is said 
that Hippocrates learned much of his art from the tablets in the 
temple on the Island of Cos. 

Although physicians were always on the alert for new remedies, 
very little of their attention was spent in studying the manner of 
action of these. In consequence, for centuries, they based the 
treatment of disease purely on past experience without any rational 
explanation of the inodus operandi. Hence they used a drug to 
treat a certain disease only because some forerunner had said 
that it was serviceable in such cases. 

Observations at the bedside, uncontrolled by scientific methods 
are often inexact, because the course and fate of a disease in a 
given individual cannot be accurately prophesied. If a patient 
recovered after having taken a certain drug, this happy sequence 
was often attributed to the medicine; if he died from its effects, the 
death might be blamed on the unfortunate severity of the disease. 
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2 DEFINITIONS. 

After centuries of groping in the dark with active methods of 
treatment, a state of nihilism came into medicine, with the advent 
of the Homceopathic system, which recommends remedies in such 
infinitesimal doses, that they are equivalent to none. It was 
only during the last century, that an attempt was made to study 
the action of remedial agents in a scientific manner, and to apply 
them in a rational way to the treatment of disease. As a result a 
number of subsubjects have been developed from that which was 
previously but one. 

Therapeutics is that subject which treats of the methods used 
in curing or alleviating disease. These may be divided into 
four groups; first, dietetic, including qualitative and quantita- 
tive changes in the diet; second, physical and physicochemical, 
including the application of electricity, massage, heat and cold; 
third, suggestive, such as hypnosis; and fourth, medicinal. This 
volume is devoted to the consideration of medicinal agents or 
drugs. 

A drug is any substance other than a food stuff or a mechanical 
agenty which produces changes in a living organism. 

These changes^ constituting the action, may be beneficial 
or harmful depending upon the quantity of the drug used and 
upon the conditions of the organism receiving it. When a drug 
is used in suitable doses to produce beneficial influences, it 
is said to be a medicine. When it is used in such doses as to 
produce harmful effects, it is said to be a poison ; e. g., chloral in 
small doses is a valuable medicine to produce sleep, while in 
larger quantities it is a powerful narcotic poison. 

Drugs produce their action in a living organism eitlier by increas- 
ing, decreasing or stopping one or more functions, and when employed 
as medicines in the treatment of disease, they arc almost always 
used on that principle, i. e., to increase functions which are ab- 
normally low and to decrease functions which are overworked, 
but very rarely, to influence the cause of the disease. The use of 
quinine in intermittent fever to destroy the plasmodium of mala- 
ria, is a rare example of the employment of a drug against the 
specific cause of a disease. 
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GENERAL AND LOCAL ACTION. 3 

It is on account of these facts, that the study of the action of 
drugs upon the functions of the normal animal organism is so 
essential for their proper employment in the treatment of disease. 

The science which deals with the study of the action of drugs 
is called Pharmacology or Pharmacodynamics, If we consider 
drugs as poisons and study the symptoms which they produce in 
both accidental and intended cases of poisoning and also the 
methods used for their detection, the subject is known as Toxi- 
cology, and is in part included in pharmacology. 

The action or changes produced in a living organism by drugs, 
may be either of a chemical or of a physicochemical nature. Most 
drugs unite chemically with some constituents of the organism, 
and, by virtue of this union, change its functions. Some, such 
as the neutral salts, act in great part through their physical rela- 
tions to the tissues. Thus the purgative salt, magnesium sul- 
phate, produces a part of its cathartic action by drawing water 
from the blood vessels into the intestines. 

A drug may produce alterations in the functions of a part to 
which it is applied before it has entered the blood circulation. 
These changes may consist of loss of sensation, inflammation, 
with its symptoms, necrosis and astringent effect, and constitute 
local action. The changes produced by a drug after it has been 
absorbed into the circulation, are known as general action. 
Thus after a subcutaneous injection of morphine, its local action 
is irritation at the place of application, while its general action, 
is the production of sleep. 

Intensity of action depends upon many factors besides the 
quality of the drug and the quantity given. It is dependent also 
upon differences in the condition of the subject receiving the same, 
such (W its species, race, sex, age, habits, weight and individual 
susceptibility, A man is much more susceptible to morphine than 
a dog, likewise one species of frogs differs from another in this 
respect. Very yoimg children, old persons and females, are more 
easily affected by medicinal agents than vigorous males. As a 
rule, the heavier the subject, the greater is the quantity of a drug 
which is required to produce a certain effect. With some, such 
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4 ABSORPTION AND EXCRETION. 

as morphine, cocaine and alcohol, habituation is a most potent 
factor in afifecting the intensity of action, e. g., occasionally mor- 
phine or cocaine habitu6s may take without any apparent imme- 
diate effects several times the ordinary fatal dose of these poisons. 
Some rare individuals show very intense or peculiar symptoms 
with a quantity of a drug which would not produce these in most 
persons. This susceptibility is known as idiosyncrasy. 

The intensity of action of a drug depends upon its concentration 
in the blood. The concentration in turn depends upon the differ- 
ence between the rate of absorption and excretion. Hence, the 
more rapid the absorption and the slower the excretion, the greater 
is the concentration when other conditions are equal. The re- 
verse is also true. Such an active drug as curare, the Indian 
arrow poison, produces no efifect whatever when given by the 
mouth, because it is so slowly absorbed by the gastro-intestinal 
tract, and so rapidly excreted by the kidneys, that there is 
never a sufficient concentration in the blood to cause any action. 
When either excretion is stopped by tying the renal arteries, or 
when the absorption is made more rapid by giving this drug 
under the skin, or into the blood vessels, it causes severe symptoms. 

The rate of absorption depends upon the physical characters 
of the drug J such as volatility, diffusibility and solubility in water, 
and it is promoted by all these factors. Of importance on the part 
of the organism is the place of application and the efficiency of the 
circulation. Thus drugs are most rapidly absorbed from serous 
surfaces such as those of pleura and peritoneum. The next 
most efficient absorbing surfaces are the subcutaneous tissues. 
Drugs are most slowly absorbed from the mucous membranes of the 
gastro-intestinal tract. A good blood circulation is essential to 
good absorption, for, in heart diseases when the circulation is very 
inadequate and oedema is present, a drug may not be absorbed 
easily from serous membranes or subcutaneous tissues. 

Excretion, like absorption, is usually more rapid with volatile 
and diffusible substances and with those soluble in water. The 
rule is not absolute for even though the salts of the sodium 
sulphate group and also some sapotoxins are soluble in water, yet. 
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MATERIA MEDICA. 5 

they are absorbed with difficulty, and on the other hand, many 
metals as copper, lead and iron even when taken in the form of 
very soluble salts, form compounds with the proteids of the tis- 
sues which are tenaciously retained by the organism, making 
excretion very difficult. 

Drugs are excreted either unchangedy or after chemical combina- 
tion with some products of the organism, or after oxidation to 
simpler compounds. For example, ether is excreted unchanged, 
chloral is in part combined with glycuronic acid, and is excreted 
as urochloralic acid. Alcohol is in most part oxidized to, and 
excreted as, carbon dioxide and water. 

Excretion may take place through the kidneys, intestines, stom^ 
CLch, liver, salivary glands, lungs and skin. Most drugs have 
a selective preference for one channel or another, e. g., morphine 
is excreted almost exclusively by the stomach and intestines, 
while strychnine is excreted by the kidneys, and ether by the lungs. 

Subordinate to the study of the action of drugs, is the study 
of their physical and chemical properties.* The division treat- 
ing of these is known as Materia Medica. It includes the sub- 
jects of Pharmacy, or the art of compounding drugs, that of 
Pharmacognosy, or the study of the methods used in the recogni- 
tion of drugs, that of Posology, or the study of doses, and lastly, 
the study of prescription writing. 

In the following pages our attention will be occupied mainly 
with the action and uses of drugs. There will also be given a 
very brief notice of the physical and chemical characteristics 
and doses. 

The drugs are divided into groups, which are composed of 
members having the same or nearly the same general pharma- 
cological action. The first group consists of drugs whose char- 
acteristic action is a depression of the brain. 

* A large peicentage, but not all drugs used are described in an official book 
called the " Pharmacopoea." 



Digitized by 



Google 



Digitized by 



Google 



PHARMACOLOGY. 



PART I. 



GROUP OF ETHER AND CHLORAL. 

This group contains a series of drugs whose chief action is the 
production of narcosis and it includes most of the fluid and 
volatile hydrocarbons, alcohols, ethers, neutral esters, aldehydes 
and ketones of the aliphatic series, and also, their halogen de- 
rivatives. 

The physical properties of the members of this group influence 
to a considerable degree their intensity of action. As a rule, the 
more volatile are the most active while the solid nonvolatile 
which are insoluble in water are the least active. Thus of the 
hydrocarbons, the very volatile pental is very active while the 
nonvolatile and insoluble paraffine is absolutely inert. 

The very volatile compounds are absorbed by the lungs in the 
form of vapors in sufficient quantities to produce complete pa- 
ralysis of the brain. Their intensity of action can be easily regu- 
lated when administrated by these channels while very intense 
depression of the brain for a short time can be produced. Thus 
the very volatile compounds are ideally suited to produce uncon- 
sciousness during surgical operations and are called anaesthetics. 
The solid nonvolatile members are more appropriately admin- 
istered by the gastro-intestinal tract, and their absorption and 
excretion are slower; therefore their effects come on more slowly 
and less intensely but last a longer time. They are more suitable 
when we wish to produce a mild depression of the cerebrum to 
induce sleep, and are called hypnotics or soporifics. 

The anaesthetics and hypnotics do not differ from each other in 

7 
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8 CONSTITUTIONAL ORGANIC DRUGS. 

their quality of action, but only in their clinical application on 
account of their difiference in physical properties. Small quanti- 
ties of the anaesthetics may produce simple sleep, while large doses 
of hypnotics may give rise to complete unconsciousness or anaesthe- 
sia. The sleep produced by the former is of too short duration 
to be of practical use, while the anaesthesia produced by the latter 
cannot be properly regulated. 

The action of the narcotics on the central nervous system 
consists of a successive depression of the cerebrum , spinal cord, 
and lastly, of the medulla. The first effect on the cerebrum is a 
decrease in the sensibility to external stimuli not of a painful 
character, also, a dulling of the intellect and a decrease in volun- 
tary movements. On account of the lowering of judgment and of 
other higher psychical fimctions, great talkativeness and excite- 
ment may be observed especially when the surroundings and 
mental conditions of the subject are appropriate. Then, follows 
complete paralysis of the cerebrum with unconsciousness and 
loss of the sensation of pain, also, paralysis of the cord with abo- 
lition of reflexes, and muscular relaxation. At last the medulla 
is paralyzed, and there is stoppage of respiration and fall of 
blood pressure due to the depression of the respiratory and vaso- 
motor centres. 

The vasomotors supplying the smaller vessels of the skin and 
surface of the brain are paralyzed at the beginning of the action 
of the narcotics. The reddening of the face and body observed 
after a few glasses of wine, is also present at the beginning of 
anaesthesia with ether or chloroform. Because of the decrease of 
muscular movements, the production of heat is diminished, but 
on account of the dilatation of the superficial blood vessels, the 
loss of the bodily heat is increased and the temperature of the 
organism may be lowered. During prolonged surgical anaesthesia, 
if the patient is not properly protected the loss of heat may be 
sufficient to increase the collapse from other causes. 

ETHER or Ethyl Ether which is easily volatilized is a typical 
anaesthetic. It was the first discovered and has been to the pres- 
ent time the most extensively used in this country. Its typical 



Digitized by 



Google 



GROUP OF ETHER AND CHLORAL. Q 

action may be seen after administration through any one of the 
channels of absorption, as the subcutaneous tissues, gastro-intes- 
tinal tract, rectum and lungs. The latter has been found to be 
preferable because the absorption and excretion can be more 
easily regulated and the irritation is less than by most of the 
other channels. 

Except for a very small amount which passes out by the kid- 
neys, ether is almost entirely excreted by the lungs. The small 
percentage excreted by the kidneys produces at times marked 
irritation of these organs. After prolonged etherization, besides 
evidences of renal irriiation the urine may contain glycuronic 
acid, glucose, acetone and diacetic acid. These are probably 
the result of a disturbance in the metabolism. 

Since the most appropriate channel for the administration of 
ether is the lungs, the study of the conditions influencing its ab- 
sorption through these organs is of great importance. 

Its absorption and excretion by the lungs are subject to the 
physical laws of partial tension of gases. The walls of the alveoli 
of the lungs act as a permeable membrane between the air in the 
alveoli on the one side, and the blood on the other. According to 
the law of partial tension the volume per cent, of ether on both 
sides of the alveolar wall will have a tendency to become equal 
when ether is administered as a vapor to the lungs. If for instance, 
the blood contains five per cent, ether and the air in the alveoli 
three per cent., ether will be excreted into the alveoli until both the 
blood and the air in the latter contain the same percentage. If, 
however, the blood contains less ether than the alveolar air, 
the blood will then absorb ether imtil it contains the same per- 
centage as the air of the alveoli. The concentration of ether in 
the bloody and therefore, the intensity of action at a given time is 
governed not by the absolute quantity administered, but by the 
percentage contained in the air of inspiration. The air of inspira- 
tion must contain six per cent, in order to produce complete loss of 
consciousness and insensibility to pain in human beings. Air 
containing over this percentage tends to paralyze the respiratory 
centre. When failure of respiration occurs from an overdose of 
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lO CONSTITUTIONAL ORGANIC DRUGS. 

ether, it may be overcome by stopping the administration of this 
drug and by applying artificial respiration. These measures 
favor the excretion and thus lower the concentration in the 
blood. 

When ether is administered slowly by inhalation its action on 
the central nervous system may be divided into four stages; 
in the -first there is a primary decrease of consciousness accom- 
panied by a feeling of asphyxia and ringing in the ears; in the second, 
the controlling centres in the cerebrum are depressed and there is 
incoordination of movements and speech which may amount to 
violent struggling and shouting; in the third, or the stage of sur- 
gical aruBsthesia, the whole cerebrum and cord are paralyzed, 
sensation to pain is lost, and there is complete unconsciousness and 
muscular relaxation; in the fourth, the medulla becomes paral- 
yzed, and asphyxia and weakened circulation ensue. Death takes 
place in this stage from paralysis of the respiratory centre. 

The heart is never directly stimulated by ether. The increase 
in pulse rate seen at the beginning of anaesthesia is purely a re- 
flex phenomenon, due to irritation of the air passages by the 
ether vapors, yet, in the course of ordinary anaesthesia, the 
blood pressure is not as a rule much decreased. Poisonous doses 
produce a marked fall of blood pressure by depressing the vaso- 
motor centres and the heart itself. Concentrated ether vapors, 
may paralyze the heart at the beginning of anaesthesia before the 
drug has had time to reach the central nervous system. Under 
these circumstances, the circulation may at times be restored by 
violently compressing the thorax with the object of squeezing out 
the poisonous blood from the heart and mechanically stimulating 
this organ. 

The pupils are somewhat dilated during the stages of primary 
decrease of sensibility and of excitement. They are contracted 
during complete ancesthesia. Then, they dilate again either 
when paralysis of respiration and circulation occurs, or when con- 
sciousness returns. 

Owing to the great diffusibility of ether, it easily penetrates 
the skin and mucous membranes, and causes local irritation ; 
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when its evaporation is prevented, it even produces blisters. 
When administered by inhalation it gives rise to irritation of the 
mucous membranes of the respiratory tract which leads to in- 
creased salivary and bronchial secretion. Sometimes, especially 
after prolonged anaesthesia, the inflammation of the limgs may 
result in pneumonia. The ether which is swallowed produces 
irritation of the stomach which causes vomiting, and the inten- 
sity of the gastritis may be great enough to give rise to bloody 
emesis. The irritation, in the nose, of the terminations of the tri- 
geminus and in the throat, of the superior laryngeal nerves may 
lead to rejlex arrest of the circulation and respiration. On the 
other hand, subcutaneous injection of ether, as of any irritant 
substance, may bring about a reflex stimulation of respiration and 
circulation, but such stimulation is always of a very transient 
character. When ether is allowed to evaporate upon the skin 
it produces cold and local ancBsthesia. 

CHLOROFORM, w^hich was introduced as a substitute for ether, 
resembles the latter in its action, but it is about three to four times 
more powerful and produces general anaesthesia much more 
quickly. Like the other members of this group which contain 
halogens, it is much more depressant to the heart, and is more likely 
to cause a sudden arrest of this organ when too concentrated va- 
pors are given. Its toxicity on the frog's heart is thirty-six times 
greater than that of ether. The weakening of the circulation 
from chloroform is also caused by a depression of the vasomotor 
system. The dUatcUion of the blood vessels is due to a direct 
paralysis of the smooth muscle fibres in their walls, and not w^hoUy 
as with ether, from action on the vasomotor centre. 

The body temperature is markedly lowered, sometimes even 
for many hours after the administration of chloroform has been 
discontinued, and this fall is due not only to the increased heat 
expenditure through the skin, but also to the decreased heat pro- 
duction because of the diminution of the muscular. movements 
and of the oxidative processes of the body. 

Chloroform is in a sense a protoplasmic poison, as it inter- 
feres with the action of many organized and unorganized ferments. 
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and therefore acts as an atUiseptic. On account of this toxic 
eflFect, it causes fatty degenerations of some parenchymatous 
organs as the liver and kidneys. Such effects are sometimes 
seen after prolonged surgical anaesthesia and may simulate 
yellow atrophy of the liver. Several cases have even proved 
fatal. In vitro, chloroform decreases the oxidizing power of the 
blood and dissolves the hemoglobin from the corpuscles. 

The local irritant action of chloroform is about the same as 
that of ether but during or after anaesthesia it is much less evi- 
dent because smaller quantities are necessary for an equivalent 
narcotic effect. Thus there is much less salivation and rarely 
postnarcolic vomiting. For the same reason the kidneys are not 
so liable to irritation during short chloroform anaesthesia. 

ETHYL BROMIDE differs in its action from ether and chlo- 
roform in that it paralyzes the sensation of pain before the pro- 
duction of complete unconsciousness, but the respirations stop from 
paralysis of the respiratory centre at the same time that the loss of 
the reflexes and muscular relaxation occurs. The heart and the 
walls of the blood vessels are less depressed than by chloroform. 
Occasionally in human beings after apparent recovery from ethyl 
bromide narcosis, a condition of severe and even fatal collapse 
may suddenly arise. This condition may be reproduced artifi- 
cially in animals and is probably due to the formation of a more 
toxic decomposition product. The substance ethylene bromide, 
with which ethyl bromide should not be confounded is exceed- 
ingly toxic and produces just such collapse as is observed at 
times after ethyl bromide. 

CHLORAL has almost the same pharmacological action as 
chloroform so that it was formerly, but wrongly thought to be 
decomposed into the latter in the body. It acts as chloral and 
is excreted by the urine in part combined with glycuronic acid 
as urochloric acid. Chloral, like the other soKds of this group, 
is less readily absorbed and excreted than chloroform. There- 
fore it acts more slowly and for a longer time. On this account 
the first stage of narcosis, i. e., depression of the cerebrum with 
drowsiness and sleep, can be more easily maintained. However, 
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larger doses produce complete unconsciousness^ loss of reflexes, 
paralysis of respiration and fall of blood pressure, the same as 
does ether and chloroform. 

Moderate doses of chloral produce a condition closely re- 
sembling normal sleep. The respiration and pulse are slightly 
slowed and the subject can be awakened by external irritation 
as in natural slumber. If the individual is in pain or if the re- 
flexes are greatly exaggerated, very large doses are required to 
bring about the somnifacient action of chloral, and, this 
is to be explained by the fact, that the latter, like the other mem- 
bers of this group, paralyzes first the higher faculties of the brain 
and only later the centres governing pain and the reflex irritability 
of the cord. 

The efiiciency of the circulation is markedly affected by chlo- 
ral. The blood pressure is lowered by depression of both the vaso- 
motor system and of the motor ganglia in the heart. The dilatation 
of the peripheral blood vessels results both from the central ac- 
tion and also from a local effect on the vessel walls. In conse- 
quence of these facts, chloral should be used with great caution 
when the circulation is previously depressed. 

The body temperature is decreased on account of the dila- 
tation of the superficial blood vessels, and from an action on the 
heat regulating centres in the medulla. 

The effects of chloral on the metabolism correspond very 
closely to those of chloroform. An augmented destruction of 
proteids with imperfect oxidation is suggested by the fatty degen- 
eration of various organs seen after prolonged chloral adminis- 
tration, and also, by the increased elimination of nitrogen, phos- 
phates and sulphates. 

When chloral is taken in increasing doses over a period of time, 
a habit is contracted just as with morphine, cocaine and alcohol, 
and the sufferer shows the same general depression and cachexia 
which is observed in morphine fiends. 

The various chloral derivatives, chloralformamide,chloralose, 
chloretone hypnal, dormiol, ural, somnal, also butyl chloral and 
isopral have an action very closely resembling that of chloral. 
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SULPHONALy or sulphonmethane, has an action on the central 
nervous system similar to, but less intense than chloral. In small 
doses it does not depress respiration and circulation as much 
as the latter, but it is very apt to produce irritation of the kidneys, 
through which it is excreted partly changed to ethylsulphonic acid. 
After prolonged use, especially in weak subjects, it may cause 
hoematoporphynuria, headache, ringing in the ears, nausea, 
vomiting, weakness, suppression of the urine, skin rashes, dis- 
turbances of cerebration and gait, and even collapse and death. 
Although the milder untoward symptoms are not very infre- 
quent, fatal results seldom occur. 

Sulphonal being very insoluble in water is exceedingly diffi- 
ctUt of absorption, so that its action may not be seen for a great 
many hours after administration. For instance this drug 
given at night for sleeplessness may not produce sleep until the 
next day, and since it is very slowly excreted, its effect may last 
throughout that day. 

TRIONAL, or sulphonethylmethane, and TETRONAL, resemble 
sulphonal in their chemical structure, action and uses. Trional 
acts somewhat more rapidly than sulphonal because it is more sol- 
uble in water and more readily absorbed. It is also less likely 
to produce disagreeable symptoms although haematoporphynuria 
may result from both trional and tetronal. 

PARALDEHYDE, possesses the general narcotic action of 
chloral, but it is much less depressant to the respiration and cir- 
culation, on the other hand less efficient in producing sleep. It is 
excreted mainly by the urine, but also in part by the breath, to 
which it gives a disagreeable odor. Patients frequently object to 
paraldehyde on account of its peculiar smell and taste, and these 
may be sufficient to counterbalance the narcotic effect of the drug. 
It is usually a very safe hypnotic, and from 50 to 100 G. have been 
taken without fatal results although the medicinal dose is about 

3G. 

AMYLENE HYDRATE, or dimethylethylcarbinol, is a more pow- 
erful hypnotic but has a greater depressant action on the heart and 
respiration than paraldehyde, although it does not have as much 
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depressant eflFect as chloral. In dogs and cats, it produces con- 
siderable excitement which may result in convulsions. 

URETHAIfEy or ethyl carbamate, has also a mild hypnotic action. 
It does not depress respiration and circtdaiion^ but even stimulates 
these in small medicinal doses, and for this reason it would be 
almost a perfect hypnotic if, in some subjects, it did not entirely 
fail to produce sleep. It is oxidized in the body to urea, 

VERONAL, although related chemically to urethane, is much 
more powerful and it may produce poisonous effects from depres- 
sion of the respiration and circulation, which in a few cases have 
resulted in death from collapse. 

HEDONAL, another urethane derivative, has quite good narcotic 
properties and is not so depressant to the vital centres as veronal. 

ETHYL ALCOHOL exerts the same effects as ether on the central 
nervous system and circulation, but with very much larger doses. 
It causes the same local irritant action. // dijjers essentially 
from ether in being burnt in the body to carbon dioxide and water. 
It, therefore, produces heat and energy and can replace a certain 
amount of carbohydrates and fats in the diet. 

On account of the very extensive use of alcohol as a beverage 
and as an intoxicant, great attention has been given to its pharma- 
cological action and very varied opinions have been expressed 
concerning its utility and effects on the animal organism. One 
erroneous statement made concerning alcohol is that it is a stimu- 
lant to the central nervous system and circulcUiony for, direct ex- 
periments have never shown any absolute increase in the efficiency 
of these functions. The excitement seen after a few glasses of 
wine is the result of paralysis of the coordinating centres 
just like that observed in the first stages of etherization. The 
greater fluency of speech, and assurance in speaking, is due to the 
blunting of the judgment and fear, and not to a stimulation of 
the intellect, because words are frequently misused and expres- 
sions ill chosen. In a few instances, when a man is said to do 
better mental work under the influence of alcohol, it is probable 
that he has such an excellent intellect that he is accomplishing 
it rather in spite of this drug. 
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The special senses are also depressed so that the vision, hearing, 
taste, smell and touch are all decreased in sharpness of perception. 
The sense of pain is also numbed and the lack of sensibility to 
external injuries seen in drunkards, is a testimony to this fact. 

Although after a few glasses of whiskey one may occasionally 
feel more energetic, still the absolute capacity for muscular 
work is much decreased and, fatigue comes on sooner and recov- 
ery from the exhaustion is slower. Direct experiments on the 
isolated frog's muscles also show a decrease in muscular force. 
In the training of athletes, it is generally admitted that exclusion 
of alcohol gives better results, and this fact explains the success 
of Americans, in international matches, because they especially 
train without intoxicants. 

The heart is never directly stimulated by alcohol; on the con- 
trary, large doses paralyze its action. This effect can be shown 
both on the intact animal and on the isolated apex. In the iso- 
lated frog's heart it has been foimd that alcohol is one hundred 
and ninety-two times less toxic than chloroform. An increase 
in pulse rate is usually observed after a few drinks, but this is 
chiefly the result of the excitable surroundings and also, to a 
smaller extent, of a reflex stimulation from the local irritant effect. 

With sufficient quantities the vasomotor centres are de- 
pressed, the larger blood vessels are dilated and the blood pres- 
sure falls, but, very small doses are sufficient to dilate the per- 
ipheral vessels. This gives the well known alcoholic reddening of 
the face and the sensation of warmth. The internal body tem- 
perature is reduced especially when that of the external sur- 
roimdings is very low. As a precaution, people in Arctic regions 
do not drink alcoholic beverages before exposure to cold, for fear 
of freezing to death. 

A small quantity of alcohol taken internally or injected sub- 
cutaneously usually increases for a short time the rate and full- 
ness of the respirations. This is purely a reflex phenomenon 
as the only direct action of alcohol on respiration is a depressant 
one. 

Contradictory opinions have been expressed on the action 
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of alcohol on digestion. The truth is that alcoholic beverages 
usually increase appetite on account of their pleasant taste and 
local irritant efiFect on the mouth and stomach. In concentration 
not sufficient to produce inflammatory reaction alcohol stimulates 
the secretion of the digestive juices j and when it is diluted enough, 
it does not decrease the efficiency of the ferments. In concen- 
tration of over ten per cent., it retards the action of pepsin. The 
local stimulation also improves the motor activity of the gastro- 
intestinal tract and this explains the relief of after dinner fullness 
by a small glass of brandy. 

Alcohol has a very marked action on the metabolism depending 
on several factors, one of these being the fact that it is oxidized 
in the living organism to carbon dioxide and water. For instance, 
when not more than one hundred grammes are given daily to a 
man, it is all burnt except two per cent, which is found in the urine. 
The oxidation, however, takes place rather slowly. Just as with 
some other oxidizable substances, the power of an organism for 
burning alcohol may be increased by habit, so that habitual drink- 
ers can take much larger quantities with less action than those 
not accustomed to its use. 

As might be expected, on account of its combustion in the body, 
alcohol can replace carbohydrate and fats in the diet in isodynamic 
amounts; so seven grammes of alcohol are practically equivalent 
to four and one-tenth grammes of carbohydrate or nine and three- 
tenths grammes of fat. This is only true when moderate doses are 
used and when the individual is accustomed to alcohol. Under 
such circumstances the proteids are also spared and the amount 
of nitrogen in the urine is diminished. 

When large toxic doses are used, or when it is first given to an 
individual not habituated to it, an increase in the proteid destruc- 
tion takes place as shown by a great increase in the nitrogen ex- 
creted in the urine. This is due to its poisonous effects on the 
cellular protoplasm. This action can be seen on imicellular 
organisms just as with chloroform, which fact makes both these 
substances antiseptics. 

Acute poisoning by alcohol, presents practically the same 
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picture as the intense action of any of the members of this series 
as ether, chloroform or chloral; i. e., the symptoms are those of 
gradually increasing narcosis which ends in paralysis of the 
respiration and circulation. As mentioned above, the depressant 
action of alcohol on the heart is much less than that of chloroform, 
so that unless there are some previously existing pathological con- 
ditions in the heart, death usually results from paralysis of the 
respiratory centre before the heart is stopped. 

Death from acute alcoholism is infrequent, and the chronic 
abuse is a much more alarming factor in civilization. The 
chronic effects of alcohol are seen in the form of connective tissue 
formation and degenerations of different organs. The irritation 
produces, in the throat, chronic pharyngitis, in the stomach, 
chronic atrophic gastritis. A large percentage of the alcohol in- 
gested reaches the liver and this organ suffers in alcoholics from a 
a degeneration with connective tissue proliferation called cirrho- 
sis. The intellect frequently suffers because of a similar change 
in the brain leading to the formation of a pachymeningitis. 
The peripheral nervous system is also affected with the develop- 
ment of neuritis with pain in the limbs, tremors and paralysis. 
The toxic effects on the metabolism may predispose to gout, ar- 
teriosclerosis and contracted kidney. 

NITROUS OXIDE, although not related chemically to this group, 
is most appropriately described here on account of its pharma- 
cological action which closely resembles that of the ether series. 

When it is inhaled mixed with air at the normal atmospheric 
pressure, it produces flushing of the face, hilarity, for which it was 
called laughing gas, unsteady gait and incoordination of thoughts 
and movements just as in drunkenness or in the first stages of 
ether narcosis. Complete ancesthesia does not take place un- 
less the atmospheric pressure is raised or unless it be given in the 
absence of airy because otherwise the concentration in the blood 
is not sufficient for maximum effect. 

When pure nitrous oxide is inhaled without admixture of 
air, the patient passes rapidly through the symptoms just described, 
then becomes unconscious, and after deep cyanosis, dyspnceic 
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and stertorous breathing, the respirations cease before the cir- 
culation. 

Nitrous oxide undiluted with air, produces ancesthesia similar 
to that obtained from ether. Unlike the latter it produces a rise of 
blood pressure which is due to asphyxia as it does not occur when 
air is given with it. Excepting that it does not give rise to convul- 
sive movements, it causes the same respiratory changes which 
are seen in asphyxia. // produces first a stage of violent inspira- 
tions; secondy one of violent expirations; third, a few inspiratory 
movements ending in paralysis of respiration. 

Anaesthesia is obtained in one minute during the second stage 
of the respiratory phenomenon. It lasts about one minute after 
the administration of the gas is discontinued. The subject can 
be revived by artificial respiration even at the beginning of the 
third stage of the respiratory changes. This fact makes nitrous 
oxide one of the safest of the general anaesthetics. 

When nitrous oxide is given diluted with twenty percent, of oxygen 
but under one and one-quarter of an atmospheric pressure, com- 
plete ancBsthesia can be obtained and maintained for hours without 
any ill effects. This demonstrates that nitrous oxide has specific 
narcotic properties like ether or chloroform and that the anaesthe- 
sia produced by it is not due wholly to asphyxia. When it is 
administered in the absence of air, as it is usually employed, there 
is little doubt then, that the narcosis is due to both specific 
narcotic properties and to beginning asphyxia, because a very 
small quantity of air is suflicient to prevent complete anaesthesia. 

SUMMARY OF THE GROUP ACTIOJX.— The central nervous sys- 
tem is depressed in the following order, brain, cord and medtdla. The 
heart is never directly stimulated but depressed i{^*^ Urtjp tf^c/>c 
and especially by members containing halogens, as chloral and 
chloroform. Local irritation is well marked and may give rise to 
reflex influences on respircUion and circulation. 

THERAPEUTIC APPLICATION. — The main use of the mem- 
bers of this group is derived from their depressant action on the 
brain and cord. They may be used according to the dose either 
to depress mildly the cerebrum and thus to produce sleep, or to 
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paralyze completely the cerebrum and cord and thus to induce 
complete loss of consciousness and of the reflexes, also to cause 
insensibility to pain. 

AruBsthesia, or the complete loss of consciousness produced to 
enable the performance of painless surgical operations, is more 
appropriately brought about by the gaseous or very volatile 
liquids of this group. These are easily absorbed and easily 
excreted so that the intensity of action can be conveniently regu- 
lated. The so-called anaesthetics, include ether, chloroform, 
nitrous oxide, ethyl bromide and penial. 

To induce simple sleepy the solids, or the less easily volatilized 
liquids are best adapted because of their slower absorption and 
excretion. Their action is more prolonged, but becomes less 
rapidly intense. The chief members of this division, sometimes 
called that of hypnotics or soporifics are chloral, sulphonal, 
tetronal, trional, urelhane, paraldehyde and alcohol. 

The most powerful and most rapidly acting hypnotic is Chloral, 
but it should be used with care when there is depression of the 
circulation as it might accentuate it. It is quite irritant to the 
stomach, therefore it should be administered well diluted with 
milk or water. Sulphonal, tetronal and trional, are difl&cultly 
absorbed because they are not easily soluble in water, and are 
best administered in hot alcoholic drinks several hours before 
the effect is desired. Alcohol is best given for narcotic action 
in the form of the common alcoholic beverages before bedtime. 
The hypnotics are all used to produce sleep in cases of nervous 
irritability, on account of their depressant action on the brain 
and cord. Chloral, because of its marked effect on the spinal 
cord, is used to check convulsions when this organ is unduly stim- 
ulated as in tetanus and strychnine poisoning. 

Ether and Chloroform, are the two commonly employed to 
bring about complete ancesthesia during major surgical operations. 
It requires a much longer time to produce unconsciousness with 
ether than with chloroform. Ether causes more marked vomit- 
ing and irritation of the respiratory tract because much more of 
this drug has to be used to produce the same narcosis as with 
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chloroform. On the other hand, ether is less depressant to the 
circulation and less liable to produce fatty degeneration of paren- 
chymatous organs than chloroform. The former is thus better 
adapted when there is a disease attended with decreased strength 
of the circulation or parenchymatous degeneration of certain or- 
gans. 

Ether and chloroform have been used by virtue of their local 
anaesthetic action in painful junctional affections of the stomach. 
They are not well adapted for organic diseases of this organ 
because of the irritation which they produce. They are also 
used on account of their local anaesthetic action on the skin to per- 
mit of minor surgical operations such as the opening of abscesses, 
but the use of ether and chloroform as local anaesthetics by freez- 
ing has now been largely supplanted by that of ethyl chloride, 
which has the advantage of being much more volatile. 

Ether and chloroform are used in the form of liniments as 
counterirritants on the skin over diseased parts such as rheumatic 
joints. Here their beneficial action is probably due to reflex 
changes in the circulation and metabolism of the affected part. 

Ethyl bromide cannot be used as an anaesthetic in major 
surgical operations, because complete surgical anaesthesia with 
muscular relaxation cannot be obtained without death of the 
patient, since the centre of respiration is paralyzed at the same 
time that the reflexes are abolished. It can only be used when 
short and incomplete anaesthesia can be of service, such as for 
opening abscesses or in small gyncscological operations, or in 
parturition. 

Nitrous oxide is also ordinarily inapplicable to major sur- 
gical operations because at normal atmospheric pressure it has 
to be given without air in order to produce complete narcosis. 
The short anaesthesia produced with the exclusion of air may be 
used to extract teeth, to open abscesses or to begin anasthesia 
which is to be continued by ether or chloroform. 

Alcohol is used for three main purposes; first, as a narcotic; 
second, as a food; third, as a gastric stimulant. Its use as a 
narcotic is often very favorable in cases of sleeplessness and rest- 
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lessness, especially so because its administration is not followed 
by the dangers of collapse attending that of the other hypnotics. 
As a food and gastric stimulant it is used in such febrile diseases 
as pneumonia and typhoid fever, in chronic wasting diseases, 
as consumption, and in general malnutrition attended with loss of 
appetite. In these cases it overcomes the decreased desire for 
food, it aids the digestion by increasing the flow of digestive 
juices, and it itself supplies energy by being burnt in the body. 
MATERIA MEDICA. 

(a) Anaesthetics. 

^ther (U. S. P.,* B. P.)* iHgbt, colorless, inflammable liquid with a peculiar 
penetrating odor and burning taste, boiling at 38® C, miscible with alcohol, 
chloroform and fats, soluble in 10 parts of HjO. Its vapors are heavier than 
air. Dose: — 0.3-2.0 c.c. Br. (8-15 n|^) Average (U.S. P.) i.o c.c. 

Spiritus ^theris Compositus (U.S. P., B.P.) (Hoffman's Anodyne) 
consists of about one-third ether with the balance of alcohol and ethereal 
oils. Dose:— 1.0-4.0 c.c. Br. (J-i fl. 3.) Average (U. S. P.) 4.0 c.c. 

Chloroformum (U.S. P., B.P.) heavy, colorless, noninflammable liquid 
with a pleasant odor and burning sweet taste, boiling at 62° C, miscible with 
ether, alcohol and fats, soluble in 200 parts of HjO. Dose: — o.i-i.o c.c. 
Average (U. S.P.) 0.3 c.c. 

Emulsum Chloroformi (U.S. P.) contains 4 per cent, chloroform. 
Dose: — 5.0-15.0 c.c. Average (U. S. P.) 8.0 c.c. 

Spiritus Chloroformi (U. S. P., B. P.) contains 6 per cent, chloroform. 
Dose: — 2.0-5.0 c.c. Br. (J-i5.) Average (U.S. P.) 2.0 c.c. 

Aqua Chloroformi (U. S. P., B. P.) contains one-half per cent, chloroform. 
Dose: — 5.0-15.0 c.c. Br. (1-3 fl.5.) Average (U. S.P.) 16.0 c.c. 

Linimentum Chloroformi (U.S.P., B.P.) contains 30 per cent, chloroform. 

.£thylis Bromidum, light, colorless, inflammable liquid, soluble in 
organic solvents, easily decomposed by light and air, boiling at 38° C. 

Pentalum, light, colorless, inflammable liquid, boiling at 38® C. 

^thylis Chloridum (U. S. P.), light, colorless liquid, boiling at 12° C. 
Kept in tubes vmder pressure. Used as a spray to produce local anaesthesia. 

Nitrous Oxide, colorless gas, without odor, but with a sweet taste, 
soluble in water. It is kept in tanks imder pressure. 

(b) Hjrpnotics. 
(i) Chloral Division. 

Chloralum Hydratum (U.S.P.) or Chloral Hydras (B.P.), sometimes 
called chloral is hydrated trichloraldehyde, composed of colorless crystals, 
melting at 58° C, with a sweet pleasant odor and a burning taste, soluble in 
water, alcohol and ether. It is liquified when rubbed with equal parts of 
camphor, thymol, menthol or carbolic acid. Dose: — 0.3-1.0 up to 5.0 G. 
in 24 hours. Br. (5-30 grains.) Average (U.S.P.) i.o G. 

Butyl Chloral Hydras (B.P.) resembles chloral closely. Dose : — 0.3-1.0. 
Chloralformamide, chloralose, chloretone, hypnal, dormiol, ural and somnal 

* (U.S.P.) means that a drug is described in the United States Pharmacoppoea 

* (B.P.) means that a drug is described in the British Pharmacopoea. 
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are chloral derivatives resembling it in its action and uses. Dose: — 0.3 
-i.o G. Br. (5-15 ^ains.) 

(2) Sulphonal Division. 

Suiphonmethanum (U.S.P.) or Sulphonal (B.P.) and Sulphonethylme- 
thanum (U. S. P.) or Trional and Tetronal, three sulphon derivatives, are 
white crystalline bodies only soluble in a few hundred parts of water, but 
readily soluble in hot alcohol. Dose: — 0.3-1.0 G. Br. (15-30 grains.) 
Average (U.S.P.) i.o G. 

(3) Miscellaneous Division. 

Paraldehydum (U.S.P., B.P.), colorless liquid with a disagreeable odor 
and burning taste, soluble in alcohol and ether, insoluble in water. Dose : — 
1.0-5.0 G. Br. (15-30 xr[). Average (U.S.P.) 3.0 c.c. 

Amylene Hydrate, colorless liquid, soluble in water and alcohol. Dose : 
— 1.0-2.0 G. 

^thylis Carbamas (U.S.P.) or urethane, white crystals, soluble in water 
and alcohol. Dose: — 1.0-2.0 G. Average (U.S.P.) 1.0 G. 

Hedonal and Yl^fO""^ "'•^ "^''♦hanp ^'*ri"fi^'^*i difBcultly soluble in 
water. Dose: — 1.0-2.0 G. 

Alcohol (U.S.P.), colorless, inflammable liquid, miscible in water, ether 
and chloroform and contains 92.3 per cent, absolute alcohol by weight. 
It has a pleasant odor and burning taste. 

Spiritus Rectificatus (B.P.) contains 90 parts pure alcohol by voljime. 

Alcohol Dilutum (U.S.P.), 41.5 per cent, alcohol, balance H2O. 

Spiritus Frumenti (U.S.P.), whiskey. 

Spiritus Vini Gallici (U.S.P., B.P.). brandy. 

GROUP OF AMYL NITRITE. 

Amyl nitrite and other nitrites form a group of drugs whose 
pharmacological action is probably due to the nitrous acid 
radicle. 

AMYL NITRITE has a marked efiFect upon the circulation. // 
lowers greatly the blood pressure by paralyzing the smooth muscles 
in the walls of the internal blood vessels. At first, it only causes 
a dilatation of the superficial vessels, especially those of the face 
and upper part of the body, so that the skin becomes hot, red- 
dened, suffused and covered with perspiration; it also dilatates 
the vessels of the head, including those of the meninges, produc- 
ing a throbbing sensation in the head and neck. It even raises 
the blood pressure in this stage and only decreases it later when 
the internal vessels are paralyzed. 

To compensate for the diminished blood pressure, the heart 
increases in rate, although not in force; and the pulse is full and 
boimding, because the relaxed condition of the vessel walls 
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greatly favors the transmission of the impulse. With sufficient 
doses, the heari muscle becomes depressed, and both the rcUe and 
force of this organ are decreased^ until complete arrest occurs. 

The body temperature is lowered on account of the increased 
loss of heat through the dilated cutaneous blood vessels. 

When directly applied, amyl nitrite paralyzes both striped 
and unstriped muscleS| but mainly the unstriped and especially 
those of the blood vessels. 

It produces the same effects upon the central nervous 
system as the members of the ether and chloroform group, 
i. e., depression of the cerebrum; spinal cord and medulla. It 
induces changes upon the nervous system, that may be 
seen even after medicinal doses in the forms of giddiness, 
vertigo, disturbances of vision and hearing, and even uncon- 
sciousness. 

Respiration is at first slightly increased in force and rhythm, 
but with larger doses it is depressed ^nd finally arrested. The 
primary increase in respiration is a reflex phenomenon, depen- 
dent upon the local irritant action of the drug. Other evidences 
of local irritation seen after inhaling amyl nitrite, are coughing, 
watering of the eyes, and occasionally nausea and diarrhoea. 

The blood is profoundly affected and after large doses, 
methxemoglobincBmia appears, giving to this tissue a chocolate 
brown color, and to the skin, a cyanotic appearance. Since 
the oxygen in metha^moglobin is not easily available for vital 
oxidation, death may take place from asphyxia. 

The urinary flow is not usually increased as was formerly sup- 
posed, and on account of the fall of blood pressure, it may even be 
decreased or arrested. Part of the nitrite radicle administered 
becomes oxidized in the body to a nitrate; another portion is possibly 
reduced to ammonia; still another portion, remains unchanged 
and is found in the urine in the form of alkaline nitrites, 

ETHYL NITRITE and other organic nitrites, resemble closely, 
amyl nitrite in their action, but as a rule are weaker. 

SODIUM NITRITE, and other inorganic nitrites, possess the same 
general action as amyl nitrite, but being solids, they are less read- 
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ily absorbed, therefore, their action is slower in appearing, but 
more prolonged. 

NITROGLYCERINE, or trinitrate of glycerine, which is slowly 
broken up in the body with the formation of nitrites, nitrates and 
glycerine, has essentially the same action as the nitrites. Because 
it is rapidly absorbed, the effect soon appears and as it is slowly 
decomposed, the same is prolonged. It is much more apt to 
produce severe headaches, than the other members of this group. 
These, and the convulsions observed in the lower animals, 
may be due to the action of the nitroglycerine group before 
decomposition. 

Cases of poisoning by nitroglycerine from inhalation of dyna- 
mite smoke, or from handling of this product, show symptoms 
very similar to those produced by amyl nitrite, as reddening of 
the upper extremities, knocking in the head, dizziness, sometimes 
loss of consciousness, headaches and convulsions. The two lat- 
ter symptoms are seen more markedly with nitroglycerine. In 
isolated heart experiments, this drug is found to relax the heart 
contracted by digitalin. 

SUMMARY OF THE GROUP ACTION.— ^4/ first, dilatation of the 
superficial blood vessels with blushing of the face and neck, later, 
dilatation of the internal vessels, with fall of blood pressure. With 
larger quantities, paralysis of the central nervous system in the 
same order as from ether, therefore narcotic effect, also, depres- 
sion of the heart muscle and methcemoglobincemia. 

THERAPEUTIC APPLICATION.— Amyl nitrite was first intro- 
duced in medicine, by Brunton, foi: the treatment of angina pec- 
toris, on the theory that the spasmodically contracted vessels in the 
heart are relaxed by the depressant effect of this drug on the ves- 
sel walls. It is certain that the agony of an attack of angina 
pectoris is frequently shortened by the inhalation of a few drops 
of amyl nitrite. Nitroglycerine is also employed for the same 
purpose. The inorganic nitrites are not so applicable during 
anginal attacks, because they act too slowly. 

The nitrites are sometimes used to lower the blood pressure, 
and thus relieve the work of the heart in cases of arteriosclerosis, 



Digitized by 



Google 



26 CONSTITUTIONAL ORGANIC DRUGS. 

when this organ is laboring against too high blood pressure. 
They are employed in epilepsy and migraine on the theory that 
these conditions may be due to spasmodically contracted blood 
vessels in the brain. On account of their depressant action on 
smooth muscle fibres, they are given in asthmatic attacks, to re- 
lieve the supposed spasm of 'the smaller bronchi. 

Ethyl nitrite in the form of sweet spirits of nitre, has been 
used for many years to increase the flow of urine and sweat. 
It has but little action on the urine, but under favorable conditions 
it may well produce sweating by dilating the cutaneous blood 
vessels. 

MATERIA IMEDICA. 

Amylis Nitris (U.S.P.. B.P.) (QHnNOj) yellow, volatile, liquid with a 
strong odor of banana and a burning taste, soluble in alcohol and ether. 
It contains 80 per cent, of absolute amyl nitrite, the balance being composed 
of by-products. It is usually dispensed in glass pearls which can be broken 
in a handkerchief and inhaled during attacks. Dose: — 0.1-0.3 c.c. Br. 
(1-5 v[\). Average (U.S.P.) 0.2 c.c. 

Spiritus Athens Nitrosi (U.S.P.,B.P.), clear, mobile, slightly yellow 
liquid, with a sharp burning taste and an ethereal odor, which contains a 
small percentage of ethyl nitrite, and the rest alcohol.. Dose: — 1.0-5.0 
c.c. Br. (20-90 n\). Average (U.S.P.) 2.0 c.c. 

Spiritus Glycerylis Nitratis (U.S.P.) or Liquor Trinitri (B.P.), coloriess 
liquid, with smell and taste of alcohol, consisting of 1 part nitroglycerine to 
99 parts alcohol. Dose: — 0.06-0.1 c.c. Br. (i-2 rq). Average (U.S.P.) 
0.05 c.c. 

Tabellae Trinitriti (B.P.), contains OJO006 G. (yiv grain) nitroglycerine. 
Dose: — 1-2 tablets. 

Sodii Nitris (U.S.P.,B.P.) (NaNOj) white crystalline body, soluble in 
water. Dose: — 0.1-0.3 G. Br. (1-2 grains). Average (U.S.P.) 0.0650* 

GROUP OF MORPHINE. 

Among the Ancients, the poppy was the emblem of sleep and for 
centuries opium in some form has been used in different countries 
as an intoxicant and as a sleep producer. Just as for alcohol and 
in fact for all intoxicants, it is claimed by those who are habituated 
to its use, that they derive marked pleasure from it. 

This group is composed chiefly of alkaloids extracted from 
the opium poppy, morphine, being the most prominent mem- 
ber, and, the one to which opium chiefly owes its activity. 

MGRPHINEy hy a depressant effect on the cerebrum, relieves pain 
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and produces sleep, and, when administered to an animal^ loss of 
the sensation of pain is the first action observed. This is followed 
by drowsiness which soon passes into sleep, from which the sub- 
ject can at first be aroused, but if the dose has been sufiiciently 
large, it changes into a deep coma with cyanosis of the mucous 
membranes and skin, and, the respirations become progressively 
fewer and shallower until they cease entirely. Even with small 
doses, as might be used in practice, morphine greatly lowers the 
respiratory capacity, and with sufficiently large ones, it produces 
death by paralysis of the centre of respiration in the medulla. 

Unlike the members of the chloral group, it increases the re- 
flex irritability of the cord in the lower animals, although in man, 
depression of the cerebrum is more marked than stimulation of 
the cord so that, as a rule, in the latter only a sedative action 
follows the use of morphine. But in some lower animals such as 
frogs, and occasionally in human beings with an idiosyncrasy 
towards morphine, it produces excitement and actual convulsions 
by stimulation of the cord. After awaking from morphine sleep 
there may be noticed in man more or less nausea or vomiting and 
depression, and, occasionally headache and excitement. In dogs, 
morphine practically always produces vomiting within ten or 
fifteen minutes after subcutaneous administration. This effect is 
probably due to stimulation of the vomiting centre just as after 
apo morphine. 

Morphine does not depress the heart nor the vasomotor centre 
governing the internal blood vessels except in very excessive 
doses. Thus the blood pressure and pulse may remain normal 
when there is already profound narcosis and depression of respira- 
tion; and, in fact death may occur with the blood pressure but 
little changed. The cutaneous blood vessels, are however, 
markedly dilated and this causes redness of the skin, sweating 
and itching. The congestion of the skin by the chronic use 
of morphine may even produce eczemas which are frequently 
observed in the habitues of this drug. 

Probably through its action on the central nervous system, 
morphine decreases aU secretions except sweat. The bronchial 
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and intestinal secretions are the most affected. The peristalsis 
of the gastro-intestinal tract is also diminished so that constipation 
is often produced; although in human beings having an idiosyn- 
crasy toward this drug diarrhoea may occur by stimulation of the 
cord. The pupils are contracted by central stimulation. 

In subjects upon which morphine has a depressant action, the 
metabolism is reduced as is also the heat production, and on 
account of the diminution in the respiration, there is imperfect 
oxidation and in consequence lactic acid and sugar may be found 
in the urine. Otherwise this secretion remains unaffected. 

It is chiefly excreted unchanged by the mticous membrane 0} the 
stomuch and intestines and so rapidly, that it may be detected in 
the stomach even in a few minutes after subcutaneous adminis- 
tration, and about forty per cent, of the quantity given is thrown 
out into this organ within an hour. The rest is excreted by the 
bowels, as under normal conditions but a small part of the mor- 
phine ingested is oxidized to oxidimorphine, which appears in 
traces in the urine. When^ however, slowly increasing doses are 
given to a subject, the latter acquires the power of oxidizing 
progressively larger quantities of this drug, and whereas normally 
over seventy per cent, is found in the feces, in habitufe, only 
traces may be recovered. This fact explains the immunity of 
chronic opium eaters tow^ard doses of morphine which would be 
fatal to other people. 

When morphine is taken for a certain length of time, a growing 
desire to continue its ingestion arises. After the habit is acquired, 
the sudden withdrawal of the accustomed dose produces very 
disagreeable symptoms which consist of a craving for the drug, 
often, of diarrhoeas, great depression, and even collapse. 

Morphinism, is usually attended by the following symptoms; 
depravity of the mind, general debility, loss of weight and appetite, 
loss of sexual powers, sleeplessness, eczemas, contracted pupils, 
diarrhoea alternating with constipation and finally, death from 
malnutrition. 

In acute morphine poisoning, the rational treatment con- 
sists of emptying the gastro-intestinal tract where morphine is 
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excreted, by repeated stomach washings and by the administra- 
tion of purgatives. The respiration should be stimulated by 
respiratory stimulants, and, if necessary, artificial respiration 
should be performed. The treatment of chronic morphine 
poisoning should consist of a gradual withdrawal of the drug, 
of improving the nutrition by suitable measures, and of treating 
symptoms as they arise. 

CODEIN, is an alkaloid of opium which has similar, but less 
intense action than morphine. It usually does not constipate, nor 
diminish the bronchial secretions, neither does it produce a habit 
as does' morphine. It increases reflex irritability more, and 
decreases the sensation of pain and consciousness less than the latter 
drug; although in man in ordinary doses no increase in the reflexes 
occurs. 

In order to overcome some of the objectionable features of 
morphine, various artificial derivatives of this substance were 
made. The most important are Dionin and Peronin, which have 
an action closely resembling that of codein, also Heroin, which on 
the other hand, depresses the respiratory centre very profoundly, 
even more so than morphine itself, yet it does not decrease pain 
nearly as much as the latter. 

CANNABINOL, the active principle of cannabis indica, has nar- 
cotic properties resembling those of the alkaloids of opium, and 
preparations of the crude drug called Hashish or Bhang, have 
been used for centuries in India in the same way that opium has 
been used by the Turks. The East Indians claim, that under its 
influence they are thrown into a sleep accompanied by the most 
delicious erotic dreams, but the Caucasians experience only as 
a rule a general feeling of comfort and well-being and rarely 
delusions. Occasionally the dreams are of a disagreeable charac- 
ter and the patient awakes with great depression, nausea and 
vomiting just as may occur after taking morphine. The hallu- 
cinations sometimes present consist of creeping sensations in the 
hands and feet, also a feeling as if the individual were swimming 
or flying. 

Death has seldom occurred in man after taking even very 
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large doses of cannabis indica and the most marked symptoms of 
poisoning which have been observed, consisted of great quickening 
of the pulse, weakness, general loss of strength, convulsive con- 
tractions of the extremities and trismus, and lastly, sleep from 
which the patient completely recovered. 

Animals are not very susceptible to cannabinol, for rabbits 
may take five grams by the stomach without any symptoms 
although dogs are more susceptible, yet never die from its effect. 
The symptoms which they show consist of restlessness followed 
by somnolence and with large doses, the animal lies unconscious 
on the floor taking deep stertorous respirations and occasionally 
having muscular twitchings. Vomiting frequently occurs in both 
dogs and cats. 

The reflex irritability is first increased then diminished in frogs, 
the pulse is as a rule accelerated in man due to the exalted psychical 
condition, but in animals it is uSually slowed by stimulation of 
the vagus and by action on the heart itself. This organ stops 
even before respiration after subcutaneous administration in 
animals. 

Dogs become easily accustomed to cannabinol, so that perfectly 
enormous doses may be taken without symptoms. The chronic 
use of cannabis indica preparations in the East is occasionally 
accompanied by mental derangements, and the profound distur- 
bance of nutrition seen after opium is also observed in the habitufe 
of Hashish, although many East Indians take it in small quanti- 
ties during their entire life without any symptoms. 

Cannabinol, like morphine, greatly decreases the sensation 
of pain and may entirely suppress it with large doses. It has also 
less eflEect upon the sense of touch. 

PELLOTIN is an alkaloid obtained from a Mexican cactus, which 
is made into a beverage and drunk by the natives with result- 
ing pleasant sensations somewhat on the order of those which the 
East Indian experiences from Hashish. It has well marked 
narcotic action, but it does not decrease the sensation of pain 
as does morphine, thus resembling more in this respect the nar- 
cotics of the chloral group. It has a depressant action on the 
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respiratory centre and also upon the heart, the latter being 
slowed in beat and decreased in force. The other alkaloids ac- 
companying pellotin in this cactus have more or less marked nar- 
cotic properties, but one of them, mescalin, produces great excite- 
ment and exhaltation, such as the perception of brilliant colors 
and so forth, and is probably the principle to which Pellote or 
Mescale the Mexican beverage owes its exciting properties. 

LACTUCARIUM, or an extract of lettuce juice, has been used 
considerably as a narcotic but no basis for this employment has 
ever been discovered in scientific experiments. 

PISCIDIA ERYTHRENA was at one time much in vogue in the 
United States as a sleep producer and to check cough, but it was 
recently discovered that its active principle had no narcotic efifect 
and in large doses acted much like physostigmine. 

SUMMARY OF THE GROUP ACTlOHf.— Depression of the sense of 
pain before complete narcotic action occurs. Great depression 
of the respiratory centre causing even decreased breathing capacity 
in small medicinal doses. A tendency to increased irritability of 
the cord. Easy acquisition of habit because of increasing power of 
oxidation by constant ingestion. Decrease in the movements of the 
intestines and also decrease in the secretion of all glands except 
sweat. Excretion by the stomach and intestines. 

THERAPEUTIC APPLICATION.— On account of this depressant 
efifect upon the cerebrum, morphine and its derivatives are used 
to arrest pain and to produrce sleep when sleeplessness is due to 
pain, and to quiet other sensory irritations such as cough. It 
frequently gives much [relief in asthmatic attacks. Morphine 
is used in cases of diarrhmas to decrease the peristalsis and the 
secretions of the intestines. It is also used to stop the movements 
of the gastro-intestinal tract in cases of inflammations, such as 
gastritis, enteritis and peritonitis, also in cases of hemorrhage 
from ulcers of the stomach or intestines, and lastly in lead poisoning 
to relieve the intestinal spasm. For these conditions, crude prep- 
arations of opium are preferable on account of their slower ab- 
sorption and, therefore, more prolonged action. Because of its 
dilating influence upon the peripheral blood vessels, morphine is 
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at times used, especially in the form of Dover's Powders, to 
induce sweating. 

When dyspnoea is due to pleurisy, pericarditis or endocarditis, 
and accompanied by much nervousness, opiates may prove of 
great value. . 

Morphine and other preparations powerfully depressing res- 
piration should only he used with great care in diseases attended with 
a decrease in the respiratory capacity^ as pneumonia. This drug 
should not be used for a long period of time in chronic curable 
or not rapidly fatal diseases in order to avoid the formation of 
habit. Codeine is used almost exclusively to allay cough 
in such diseases as pulmonary tuberculosis or bronchitis. In such 
cases it is often preferable to morphine because it does not de- 
crease bronchial secretion nor cause as much constipation. It 
cannot be used to influence severe pain on account of its weak 
action. It has been employed in diabetes where it probably acts 
favorably, if at all, by quieting the anxiety of the patient and by aid- 
ing him to bear better the restricted diet. Heroin, Dionin and 
Peronin have been used for the same conditions as codeine. 
Heroin should be given with great care on account of the depression 
of respiration and tendency to collapse which it causes. Crude 
preparations of Cannabis Indica are very unreliable and as there 
is no pure principle on the market, the drug is of little use- 
fulness at present. But it is sometimes employed to relieve pain 
and produce sleep when opium is contraindicated. Pellotin, 
has been used to relieve insomnia, but its use has been occasion- 
ally attended by disagreeable symptoms. 

MATERIA MEDICA. 

Opium (U.S.P.,B.P.'), inspissated, milky exudation obtained by incising 
the unripe capsules of the opium poppy (papaver somniferum). It is a 
brown resinous mass containing in the (U.S.P.) o per^c finL and in the (B.P.) 
much less morphine besides a large number of other alkaloids including 
Codeine, Papaverine, Narcotine, Narcein and Thebaine. Dose: — Br. 
(J-2 grains). Average (U.S.P.) o.i G. 

Opii Pulvis (U.S.P.) containing about 15 per cent, morphine. Dose: — 
0.05-0.15 G.; not more than 0.5 in 24 hours. Average (U.S.P.) 0.065 ^• 

Opii Extractum, containing in the (U.S.P.) 18 per ce nt, and in the (B.P.) 
20 per cent, morphine. Dose: — 0.01-0.05 G. ur. (i-i grain). Average 
(U.S.P.) 0.03 G. 



Digitized by 



Google 



GROUP OF AMMONIA. 33 

Pulyis Ipecacuanhas ct Opii (U.S.P.). and Pulveris Ipecacuanhas Com- 
positus (B.P.), or Dover's Powder containing lo per cent, each of powdered 
opium and ipecac. Dose: — 0.3-0.5 G. Br. (5-10 grains). Average 
(U.S.P.) 0.5 G. 

Tinctura Opii (U.S.P., B.P.) or L audanu m containing in (U.S.P.) lo 
per cent, and in. (B.P.) much less opium. Dose: — 0.5-1.5 c.c. Br. 
(10-30 TT\), Average (U.S.P.) 0.5 c.c. 

Vinum Opii (U.S.P.). Dose:— 0.5-1.5 c.c. Average (U.S.P.) 0.5 c.c. 

Tinctura Opii Camphorata (U.S.P.) and Tinctura Camphorae Compos- 
itae (B.P.) Paregoric contains 0.4 per cent, opium. Dose: — 5.0-15.0 c.c. 
Br. (1-33). Average (U.S.P.) 8 c.c. 

Morphina (U.S.P.), white crystalline alkaloid, with a bitter taste, almost 
insoluble in water, slightly soluble in alcohol. It forms crystalline salts with 
acids, including sulphuric, acetic and hydrochloric acids, These salts, 
Morphinae Sulphas (U.S.P.), Morphinae Acetas (U.S.P., B.P.), Morphinae 
Hydrochloridum (U.S.P., B.P.), are all soluble in water but diflScultly soluble 
in alcohol. Dose: — Of morphine and its salts, 0.002-0.03 G. Br. {^wi 
grain). Average (U.S.P.) for morphine 0.0 1 G. Average (U.S.P.) for 
morphine salts 0.015 G. V ^' 

Codeina (U.S.P.,'B.P.) or methylmorphine, white crystalline body, slightly 
soluble in HjO, easily soluble in alcohol. Dose: — 0.01-0.03. Br. (J-i 
grain). Its sulphate and phosphate are more easily soluble in HjO and are 
given in the same dose. Average (U.S.P.) 0.03 G. 
^ Dionina, dimethylmorphine, artificial derivative of morphine. Dose : — 
f<o 0.015 G. 
.^"^^ H^roina, diacetylmorphine, another derivative of morphine. Dose: — 
0.00^ jG. 

Peronina, benzyl derivative of morphine. Dose: — 0.01-0.03 G. 

Cannabis Indica (U.S.P., B.P.), flowering tops of cannabis sativa, Indian 
hemp, a plant growing in Hindustan and used by the natives as an intoxicant 
under the name of Haschisch or Gun j ah. It contains the resin cannabinon 
or cannabinol, having narcotic properties, besides the alkaloid tetanocanna- 
bine which has an action similar to strychnine The latter is present in such 
comparatively small quantities that the action of the crude drug is not in- 
fluenced by it. Dose: — Br. (J-i grain). Average (U.S.P.) 0.065 ^• 

Extractum Cannabis Indicae Fluid (U.S.P.). Dose:— 0.1-0.3 c.c. 
Average (U.S.P.) o.oio G. 

Pellotinay alkaloid found in a Mexican cactus, Anhalonium Lewinii which 
is prepared by the natives in the form of an intoxicant beverage called 
Mescale. Dose: — 0.01-0.05 G. 

Lacturcarium (U.S.P.), concrete, milky exudate of Lactuca Virosa or 
lettuce. No active principle has ever been extracted. Dose: — Average 
(U.S.P.) I G. 

GROUP OF AMMONIA. 
AMMONIA and salts of ammonium, possess severe irritant 
properties depending chiefly upon their ease of diffusibility and 
basic nature. On account of this irritant action, redness and 
blisters may result from application to the skin and deep inftamma- 
lion and abscesses may occur after subcutaneous injection. Nausea 
.3 
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and vomiting may take place after too copious internal adminis- 
tration. Inflammation and spasm of the glottis with death from 
asphyxia frequently follows the inhalation of large quantities 
of ammonia gas. When smaller quantities have been inhaled, 
death may occur only in several days from capillary bronchitis. 
This local irritant action when of a mild degree may reflexly 
stimulate respiration and circulation. 

Intravenous or subcutaneous injections of ammonium com- 
pounds produce a direct stimulation of the central nervous 
system. On account of the stimulation of the medulla a rise 
in blood pressure and an increase in the force of respiration occurs. 
Immediately after an intravenous injection the great rise of blood 
pressure and quickening of the pulse is due to direct stimulation 
of the heart, but the moderate elevation which persists, is due to 
a stimulant action on the medullary centres. Stimulation of the 
cord produces an increase in reflex irritability leading in sufficient 
doses to tetanic convulsions. When the dose has been moderate, 
these symptoms pass away and the animal recovers, but when 
very large quantities are administered, paralysis of the medullary 
centres results and death occurs in general coma. In frogs, the 
irritant action upon the cord is often masked by the paralyzing 
effect upon the motor end plates. This action, although more 
marked in frogs, may even be present in warm blooded animals 
after the administration of ammonium bases of the fatty acid 
series. 

None of the general actions of ammonia or the simpler am- 
monium compounds are noticed after administration by the 
alimentary tract, because their excretion is so much faster 
than their absorption by this channel, that never enough of 
the drugs are present at one time in the blood to produce an 
effect. 

Ammonium and its simple salts with organic acids are trans- 
formed by the liver of birds and reptiles into uric acid and by that 
of mammals into urea. Both of these are excreted by the urine. 
When salts of ammonium with strong mineral acids such as 
ammonium chloride are administered, the increase of urea in the 
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urine is not so great because some of the ammonia must remain 
combined with the acid in order to protect the body from acid 
intoxication. In the case of ammonium chloride, a part of the 
chlorine is excreted by the stomach as hydrochloric acid. On 
account of their transformation in the body before excretion 
ammonium compounds do not aflfect the reaction of the urine. 
Some ammonia appears in the sweat and bronchial secretion 
when large doses of the same or its salts are injected subcutane- 
ously or intravenously. Like all alkalies, they dissolve the mucous 
secretions with which they come in contact, either in the stomach 
or bronchi. 

The diflferent ammonium bases as Trimethylamin and Cho- 
lin have more or less the general action of ammonia, but the 
ultimate depressant effect and the curare-like action on the motor 
end plates is more in evidence. 

Summary of the Group Action* — Powerful local irritation 
leading to reflex stimulation of respiration and circulation. 
Only by subcutaneous or intravenous administration, is observed, 
a marked stimulation of medulla, cord and heart, giving rise to in- 
creased circulation, respiration and tetanic convulsions. In cold 
blooded animals paralysis of the motor end plates. Transformed by 
the^ liver of mammas to urea, by that of birds to uric acid and ex- 
creted chiefly by the kidneys; but small part excreted as such by the 
bronchi. 

THERAPEUTIC APPLICATION.— Ammonia and salts of ammo- 
nium are sometimes given subcutaneously or intravenously in 
cases of collapse for their stimulant action on the central nervous 
system. They are more often given internally in the form of 
aromatic spirits of ammonia, or inhaled as smelling salts. By 
this form of administration the stimulation is only of a reflex 
character and is consequently very transient. 

On account of its local irritant action, ammonia is used in the 
form of liniments as a counterirritant over painful points. Salts 
of ammonium are employed in bronchitis to stimulate and ease 
expectoration. The frequent use of ammonia internally and 
externally for snake bites has no rational support. 
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MATERIA MEDICA. 

Aqua Ammoniae Fortior (U.S.P.)> ^ solution of ammonia in water con- 
taining 28 per cent, of the gas by weight. 

Liquor Ammoniae Fortis (B.P.) 32i per cent, by weight. 

Aqua Ammoniae (U.S.P.) and Liquor Ammonias (B.P.), a 10 per cent, 
ammonia solution in water. 

Spiritus Ammonifle Aromaticus (U.S.P.,B.P.) or Spirit of Hartshorn, 
contains ammonia, ammonium carbonates, volatile oils and alcohol. Dose : 
— i.o to 4.0 c.c. Br. (15-60 !T|^). Average (U.S.P.), 2.0 c.c. 

Linimentum Ammonise (U.S.P.,B.P.), contains about 3} per cent, 
ammonia. 

Ammonii Carbonas (U.S.P.,B.P.) consisting of a mixture of the carbonate, 
bicarbonate and carbamate of ammonium is a translucent crystalline mass. 
Very soluble in water and emits the odor of ammonia. Dose: — 0.2 to 0.5 
G., Br. (3-10 grains). Average (U.S.P.) 0.25 G. . . 

Ammonii Chloridum (U.S.P., B.P.), white crystalling. {i)^de]>'' .^Jt^ a 
cooling saline taste, freely soluble in water and in 50 parts of alcoJiol. Dose : 
— 0.2-0.5. Br. (3-10 grains). Average (U.S.P.), 0.5 G. 

GROUP OF STRYCHNINE. 

The typical drug of this group is the alkaloid Strychnine, ob- 
tained from the seeds of Strychnos Nux Vomica, and Ignatia, but 
besides this one we may mention here, Brucine, also from Strychnos, 
Calarbarine from Calabar Bean, Gelsemine from Yellow Jasmine, 
Tetano-Cannabine from India Hemp and Thebaine from Opium, 
on account of their similarity in action; which consists of an 
increase of the reflex activity of the cord, leading, in suflScient 
doses, to tetanic convulsions, which throws the body into opis- 
thotonos. 

When large doses of STRYCHNINE have been taken by a man, 
there appears in a very short time violent tetanic convulsions, 
which grow rapidly in intensity and duration, until there is a 
fixation of the diaphragm in inspiration and death due to asphyxia 
with consciousness remaining until just before the end. If the 
dose has not been so large, the convulsions may be repeated for 
many hours, ellicited and intensified by the least external stim- 
ulation, such as a breath of wind, or the jar of a door, and under 
these conditions, death may take place from exhaustion. If 
the dose is still smaller, there may be only a stiffness of the neck, 
general muscular twitching and convulsions which are only 
produced by external stimulation and recovery takes place, 
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leaving the subject exhausted and aching all over. That the 
convulsions are due to stimulation of the cord, may be proved by 
decapitation of a frog poisoned by strychnine, which will show 
symptoms as marked as if the cerebrum and medulla were intact. 
Yet, there is no doubt that the brain and medulla are also stim- 
ulated because their functions are intensified. 

On account of the stimulation of the medullary centres there is 
an increase in the strength of respiration and a rise of blood 
pressure. This rise is not entirely due to the efifect upon the 
vasomotor centre, but is also in part the result of a direct 
action on the vessel walls. There is a great stimulation of the 
special senses ; for the field of vision, the acuteness of hearing 
and of smell are all increased. 

The increase of vision may first be observed in about three hours 
after the administration of strychnine, but it is most intense 
after five or six hours. Usually it lasts about one day, although 
it may be present several days. It is probably due to direct 
action on the retinal cells, because it is more marked if strych- 
nine is injected subcutaneously in the neighborhood of the eye, 
and the efifect is seen best on the one near where the injection 
has been made. In man the stimulation of the special senses 
and the medulla precedes that of the cord so that increased reflexes 
and convulsions do not occur while these functions are much in- 
creased, if the dose is not too large. 

Strychnine does not stimulate the heart muscle, but slows 
the rhythm of this organ by stimulation of the vagus. In cold- 
blooded animals as the green frog, it produces after a time, 
a paralysis of the motor nerve endings, just as curare. 
Occasionally, man and other warm-blooded animals show the 
paralytic action on the motor end plates and also paralysis of the 
central nervous system. These effects can only be seen in this 
class of animal when death does not take place early from spasm 
of the respiratory muscles. The paralysis of the central nervous 
system is quite frequently observed in rabbits. 

The habit for strychnine is never formed when fairly good 
doses are given, as the susceptibility does not decrease but rather 
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increases by cumulation due to slow excretion. Occasionally, 
however, when minute doses are given and very slowly increased, 
a considerable degree of tplerance may be reached in some 
subjects. 

The treatment of acute poisoning consists of arresting 
the convulsions with ether, chloroform or chloral, then remov- 
ing the poison from the stomach by washing. The volatile anaes- 
thetics are preferable, because if the paralytic symptoms of strych- 
nine supervene, they can be more quickly removed and stimu- 
lants of the central nervous system administered, but there is 
practically no hope of recovery when symptoms of paralysis have 
occurred, because the drug is so slowly excreted. 

Strychnine increases the general metabolism^ and, therefore, 
the heat production. It also increases, the heat dissipation so 
that no rise of temperature is seen, but even a fall, just as 
after other convulsive agents. It is excreted, but very slowly 
by the kidneys, and because of this slow excretion small amounts 
may become stored up in the body until they have accumulated 
to a poisonous dose. For this reason the therapeutic adminis- 
tration of strychnine for any length of time should always be in- 
terrupted for a period when none is given, in order to allow 
sufficient time for excretion. 

Like most other alkaloids, it has a local irritant action, 
which shows itself when given internally, by an improvement of 
the appetite, an increase in the digestive juices and in the move- 
ments of the stomach and intestines. Sufficiently large doses 
may cause nausea, vomiting and diarrhoea. 

The other alkaloids, Brucine, Gelsemine and Thebaine are 
much weaker than strychnine, and brucine and thebaine are more 
apt to show earlier symptoms of depression of the central ner- 
vous system. 

SUMBiARY OF THE GROUP ACTION. —Great increase in the re- 
flex irritability of the cord leading to tetanic convulsions. Eearlier, 
and with small doses, stimulation of the medullary centres with in- 
crease in the respiration and circulation. Stimulation of the special 
senses, of sight, hearing, smell, taste and touch. When death is not 
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produced by fixation of the diaphragm with very large doses , paral- 
ysis of the central nervous system and in cpld-blooded animals ^ of 
the motor end plates. Slowing of the heart by stimulation of the 
vagus centrally, but no stimulation of the heart muscle. No habit 
formation, but cumulative effects on account of slow excretion which 
takes place by the kidneys, 

THERAPEUTIC APPLICATION. —The bitter taste and local 
stimulant action of strychnine are used in medicine to improve the 
appetite, increase the secretions of digestive juices and the ab- 
sorption of food in malnutrition from chronic diseases or in 
the convalescence from acute sickness.- For this purpose the 
crude preparations of nux vomica are more suitable than the 
crystalline alkaloid, because they are less readily absorbed and 
remain for a longer time in contact with the gastro-intestinal 
tract. Strychnine is used to improve the respiration and to 
raise the blood pressiu-e in collapse from injuries or from the 
action of the narcotic poisons as in chloral poisoning or during 
ether or chloroform anaesthesia. It is employed in ,the treat- 
ment of different forms of pareses and paralyses; such as those 
occurring in neuritis due to lead or alcohol, or in injuries or 
diseases of the cord or in cerebral hemorrhage. The best re- 
sults are obtained in partial paralysis, especially of the sphinc- 
ters of the bladder or anus when all the nerve fibres are not degen- 
erated, and also, when an inflammatory stage is passed, for it may 
increase the irritation of nerve tissues. It is to be avoided in 
fresh hemorrhage from the brain as by increasing the blood 
pressure it might increase the bleeding. 

It is often useful in optic atrophy and is best injected in the 
temple in the neighborhood of the affected eye every two or three 
days. It may prolong vision in slow running cases for a period 
of a few years by keeping the healthy optic fibres stimulated to 
increased perception. Naturally, in these cases it is in no sense a 
cure as the vision is as poor as ever when its use is discontinued. 

MATERIA MEDICA. 
Nux Vomica (U.S.P.,B.P.). seeds of Strychnos Nux Vomica, a tree 
growing in India and Malay Peninsula. They contain from 2J to 5 per 
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cent, total alkaloids consisting of a mixture of about half strychnine and half 
^ brucine. Dose :— -Average, (U.S.P.) 0.065 ^- Br. (1-4 grains). 
jA^ Extractum Nucis Vomicae (U.S.P.,B.P.). Dose :— 0.01-0.05 G. Br. 
<. iP'^ (^"i epin ). Average (U.S.P.) 0.015 G. 
t^ tr. TTiuidextracttim Nucis Vomicae (U.S.P.). Dose:— 0.05-0.25 c.c. 
V- -Average (U.S.P.) 0.05 c.c. 0^ I ***% - 

^ Tinctura Nucis Vomicae (U.S.P.,B.P.). Dose:— 0.3-1.0 c.c. Br. 
(5"i5"l)- Average (U.S.P.) 0.6 c.c. 

Strychniaa (U.S.P., B.P.), white crystalline, alkaloid, very insoluble in 
water, slightly soluble in alcohol, soluble in ether and chloroform. It forms 
salts with acids. It is intensely bitter so that its taste may be detected in the 
dilution of i to 700,000. Dose: — o.ooi-o.oi G., up to 0.02 G. in 24 hours; 
0.03 G. has proved fatal. Average (U.S.P.) o.ooi G. (Br. j^-rV grain.) 
Strychniaae Sulphas (U.S.P.). white crystalline, soluble in 50 parts of 
water, less soluble in alcohol. J3ose: — o.ooi to o.oi, up to 0.02 G. in 24 ,v 

hours. Dose: — Average (U'S.P.) o.ooi. ^% 

Strychninae Hydrochloridum (B.P.). Dose:— (Br. u^ir-rV grain). 

GROXJP OF PICROTOXIN. 

The most important substances which compose this group 
are Picrotoxin, the fish poison, Digitaliresin and Toxiresin 
from Digitalis, Samandarin from Salamanders, Coriamyrtin, 
Cicutoxin and Oleandresin. 

PICROTOXIN shows its typical action in the form of clonic 
convulsions due to stimulation of the medulla, and thus differs 
from strychnine which produces tetanic attacks by stimulating 
the cord. The stimulation of the centres in the medulla also 
produces deep and even convulsive respirations, a rise of blood 
pressure, a slowing of the pulse, vomiting and salivation. It is 
said that the cord is also stimulated and that the reflex irritability 
is increased, yet this action is insignificant compared to that on the 
medulla as the convulsions are typically clonic and do not appear 
in a characteristic form in frogs after destruction of the medulla. 

The heart itself is but little affected by picrotoxin, for the 
slowing of the pulse is due to stimulation of the vagus centre in the 
medulla, and although the heart is stopped in diastole in frogs, 
the standstill may be relieved by section of the vagus. The 
increase in blood pressure is exclusively the result of stimulation 
of the vasomotor centre. 

The respiration is at first markedly stimulated through its 






Digitized by 



Google 



GROUP OF PICROTOXIN. 4 1 

centre, then it becomes convulsive, and lastly slowed and labored 
due to ultimate central paralysis. 

The use of picrotoxin for catching fish depends upon a spasm- 
like contraction of the outlet to their air bladders. These dis- 
tended air sacs act like balloons and buoy up the animal so that 
he cannot get under water, then he may easily be gathered in 
nets. Almost the same condition is observed in frogs whose lungs 
become greatly distended with air on account of a spasmodic 
closure of the glottis. 

The mother substance of CICUTOXIN or Cicuta Virosa has 
given rise to cases of poisoning by being confounded with flavoring 
herbs or eaten by children. The toxic symptoms are vomiting, 
pain in the abdomen, muscular tremor, convulsions of an epilep- 
tiform character, quickened and labored respiration, imconscious- 
ness and death. 

SAMANDARIN, the poison obtained from the skin of salaman- 
ders, gives rise to symptoms in dogs which closely resemble hy- 
drophobia and consist of great salivation, increased mucous secre- 
tion, convulsive respirations with a mixture of clonic and tonic 
convulsions, and lastly death through general paralysis. It pro- 
duces a small rise of blood pressure and a slowing of the pulse. 
All these symptoms closely resemble those elicited by picro- 
toxin and are the result of stimulation of the medulla, also to 
a minor degree of the cord. 

SUMMARY OF GROUP ACTlOff. —SHmulcUion of the medullary 
centres producing an increase in the respiration and blood pressure, 
a slowing of the pulse, vomiting and convulsions of a clonic or epi- 
leptiform character. 

THERAPEUTIC APPLICATION.— Picrotoxin has been recom- 
mended as a respiratory stimulant, but its other and undesir- 
able actions are too prominent to warrant this as a regular ap- 
plication. It was recommended by one authority to arrest 
the night sweats of Phthisis and of other exhaustive diseases, on 
the theory that the latter were due to improper respiratory func- 
tions which might be improved by picrotoxin. It has also been 
used in the form of an ointment to destroy pediculi on the body. 
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MATERIA MEDICA. 

Picrotozmum (B.P.), a neutral principle, soluble in alcohol and only 
slightly in water, obtained from Anamirta Panniculata which is used exten- 
sively in India as a fish poison. Dose: — 0.001-0.003 G. Br. (iS-A grain). 

GROUP OF CAMPHOR. 

The main and most important action of CAMPHOR is the result 
of stimulation of the nervous system, and especially of the cen- 
tres in the medulla and brain. The constitutional action of this 
drug is slow to appear on accoimt of its difficult absorption, due 
to the fact that it is practicably insoluble in the body fluids. 

When a large dose is ingested by man, it produces at first, a 
burning sensation in the stomach, and sometimes nausea and 
vomiting. This stimulation of the gastro-intestinal tract is fol- 
lowed by a general sensation of warmth, headache, mental con- 
fusion and excitement, and an increase in the force of the pulse, 
with a slowing in its rate. 

In warm-blooded animals, camphor stimulates the centres of 
the medulla. On account of the stimulation of the respiratory 
centre, the amplitude and frequency of the respirations may 
be considerably increased. The action on the vasomotor centre 
brings about a rise in the blood pressure. This rise is not ex- 
clusively due to the effect on the centre, but is in great part the 
result of a direct stimulation of ♦he heart muscle, as from the 
action of physostigmine. The epileptiform convulsions, some- 
times observed after the administration of camphor in mammals 
recur at varying intervals, and last from five to ten minutes. 
Usually after a few hours they cease and the animal recovers 
completely. These convulsions are probably due to a stimulant 
effect on the cerebral cortex, because, after the removal of the 
latter they do not occur. A slight degree of narcosis is some- 
times observed in mammals, but the stimulant effect is usually 
paramount. 

In the lower forms such as frogs, moth, insects, moles and bac- 
teria, camphor exerts a purely depressant action. Frogs become 
paralyzed exactly the same as from ether and later these animals 
show a paralysis of the motor nerve endings. If the dose has 
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been small they recover, if large, they die from general paralysis. 
On accoimt of its depressant action on the lower vegetable forms, 
camphor is a disinfectant. 

It lowers the body temperature when pathologically in- 
increased. Locally, it produces a severe irritant effect which is 
followed by a feeling of cold and anaesthesia. This local irri- 
tant action makes itself evident by severe pain at the point of 
application when camphor is given subcutaneously, and by irri- 
tation of the stomach and vomiting when it is given by the mouth. 
It is partially oxidized in the body to camphoralf but it is excreted 
by the urine as camphoglycuronic acid. 

The other STEREOPTENES (camphor-like bodies), Borneol, 
Campheroxim, Camphor monobromate, Menthol and Thymol, 
have to some extent the action of camphor, but they do not stim- 
ulate the heart and they ultimately depress the central nervous 
system. They paralyze more markedly the motor nerve endings 
in frogs. Menthol has an especially strong depressant action on 
the sensory nerve endings and therefore is a good analgesic. 
Thymol has very strong antiseptic and antiparasitic action, and 
its toxic effects are particularly marked dn the hookworm. 

Camphoric Acid is mentioned by most authors as having the 
same effect on the nervous system as camphor but in addition as 
producing a paralysis of the nerves supplying the sweat glands 
just like atropine. This opinion is entirely wrong, as camphoric 
acid is almost devoid of action. Eight grammes may be given 
subcutaneously in the form of sodium salts to a rabbit, without 
eliciting any symptoms. Such quantities injected into a vein 
cause no action upon either the respiration or circulation. 
Camphoric acid jails to show the slightest effect upon the secretion 
of sweat even in the most careful experiments. 

SUMMARY OF THE GROUP KCTIOIS^.— Intense stimulation of the 
respiratory and vasomotor centres in the medulla, and increase 
in force of the heart muscle with resulting augmentation of the 
respiration and circulation. Later, stimulation of the cortex in 
higher animals with resulting clonic convulsions. Sometimes, 
in warm-blooded animals depression of the cerebrum with sleep 
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following, but in very low organisms depression of the entire ner- 
vous system is almost the only action. Local irritation followed 
by local ancesthesia. Excretion through the kidneys, after com- 
bining with glycuronic acid. 

THERAPEUTIC APPLICATION.— Camphor is used in cases of 
collapse, on account of its stimulant efifect upon the respiratory 
centre and upon the heart. This use is not always attended with 
success, because of the irregular and slow absorption of cam- 
phor even from subcutaneous administration, and because this 
latter method is not very practicable, due to its severe local 
irritant properties. It is used as an analgesic wash in skin dis- 
eases to allay itching, also over wounds and ulcers as an anti- 
septic. For local analgesic effect Menthol is especially applicable, 
and has been used in the form of a stick rubbed over the temple 
and face for neuralgia. CamphOTic acid is used to decrease 
sweat, especially in Phthisis but without reason. Camphor 
monobromate is used as a sedative in conditions of nervous 
excitement and to decrease sexual irritability. 

MATERIA MEDICA. 

Camphora (U.S.P.,B.P.) a stereoptene, obtained by the sublimation 
of cinnamon um camphora, a tree growing in China and Japan. It is a white 
cr>'stalline body with burning, bitter taste and characteristic odor, and is 
soluble in alcohol, ether, chloroform and oils, only in loo parts of cold water, 
but soluble in hot water. It liquefies when rubbed with thymol, phenol, 
menthol and chloral. Dose: — 0.1-0.2 G. up to i.o G. in 24 hours. Br. 
(2-10 grains). Average (U.S.P.) 0.125 G. 

Aquae Camphorae (U.S.P.,B.P.). Dose:— 5.0-10.0. Br. (1-2 fl.5). 
Average (U.S.P.) 8.0 c.c. 

Spiritus Camphorse (U.S.P., B.P.) 10 per cent. Dose:— 1.0-2.0. Br. 
(15-30 "t). Average (U.S.P.) 1.0. 

Linimentum Camphorae (U.S.P.). 

Camphora Monobromata (U.S.P.) is a bromine substitute of camphor 
with almost the same solubility. Dose: — 0.1-0.2. Average (U.S.P.) 0.125 G. 

Acidum Camphoricum (U.S.P.), oxidation product of camphor, soluble 
in alcohol and slightly so in hot water. Dose: — 0.5-2.0 c.c. Average 
(U.S.P.) 1.0 G. 

Mentholum (U.S.P., B.P.) a stereoptene from Oleum Menthae Piperitae. 
It is a white crystalline body with aromatic odor and burning taste: slightly 
soluble in water, but easily soluble in alcohol, ether and oils. It liquefies 
when rubbed with camphor, thymol, and phenol. Dose: — 0.05-0.1. Br. 
(1-2 grain). Average (U.S.P.) 0.065 G. 

Thymoliun described under the Group of Phenol. 



Digitized by 



Google 



GROUP OF CAFFEINE. 45 

GROUP OF CAFFEINE. 

This group consists of a number of chemically related sub- 
stances extracted from plants of various families, which have 
been used for centuries as subsidiary articles of diet in different 
countries. The chief member, the alkaloid caffeine, is present 
in the coffee bean, in the Chinese tea leaves, in the cocoa bean, in 
matfe or Paraguay tea, in Alpalache tea, in the kola nut of 
Central Africa, and lastly in guarana, a beverage prepared in 
Brazil from Paulinia fruits. Other members of the group allied 
to caffeine, both chemically and pharmacologically, are theo- 
bromine found in the kola nut and cocoa bean, theophylline 
found in tea leaves, and different xanthin bases found in the 
urine of animals. 

CAFFEINE stimulates the entire central nervous system, and 
thereby produces in man, in small doses, an increased capacity for 
mental work, in larger doses, dizziness, headache, ringing in the 
ears, restlessness, sleeplessness and even delirium. In the 
lower animals, it increases the reflex irritability of the cord very 
markedly, and produces, in sufficient doses, convulsions of a 
tetanic character. It stimulates the vasomotor centres in 
the medulla, and causes a rise of blood pressure. It also increases 
the functional activity of the respiratory centre. In dogs and 
cats caffeine usually causes at first, vomiting and defecation, then 
tetanic convulsions and lastly death due to paralysis of the central 
nervous system and heart. 

When this drug is injected directly into a muscle or into the 
artery going to a muscle, the latter becomes opaque, white and 
hard as in rigor mortis. If the quantity applied is very small, 
only an increase in the force of contraction and in the capacity 
for work is noticed. This action partly explains the well known 
beneficial effect of caffeine upon men performing strenuous phys- 
ical exercise, as long marches. 

The muscles of the heart are stimulated, thus producing an 
increase in the force and usually in the rate of contraction. Oc- 
casionally the pulse rate is decreased probably by stimulation of 
the vagus centre in the medulla. The value of the action on 
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the heart is much decreased by the great irregularity of rhythm, 
which caffeine often produces. If the drug is injected intraven- 
ously, in large quantities, dogs, cats and rabbits die from cardiac 
paralysis. 

The increased micturition which is seen in man after the 
ingestion of caffeine has also been observed in experimental an- 
imals, in which the secretion of urine may be increased several 
hundred per cent, above the normal. This diuretic action is not 
due to the increase in blood pressure alone, but is the result of a 
direcl siimulaiion of the secreting parenchyma of the kidney^ and 
is always accompanied by a dilatation of the smaller blood ves- 
sels of this organ. The height of the diuresis varies in direct 
proportion to the dilatation of the renal smaller vessels, and at 
times, no diuretic action takes place when the blood supply of 
the kidneys is decreased by stimulation of the central nervous 
system, until the contracted vessels are dilated by some drug, as 
chloral. The urine contains only a small percentage of the 
caffeine ingested, but a considerable increase of the other xanthin 
bases, which are undoubtedly derived from it. ^^ 

Caffeine does not lincrease nitrogenous metabolism, but 
may cause a greater excretion of carbon dioxide on account of 
the augmented muscular work which may be performed under 
this drug. It may raise slightly the body temperature. 

A cup of coffee or of tea which contains 0.1-0.2 G. of caffeine 
may be taken with meals by most individuals without poisonous 
effects. Large quantities of either, however, are liable to pro- 
duce headaches, palpitation and mental confusion and when 
excessive quantities are used over a long period of time, nervous- 
ness, gastric and intestinal disturbances, and irregularity of the 
heart may be noticed. 

.THEOBROMINE has little effect on the heart and nervous sys- 
tem, but it acts on the muscles as intensely as caffeine. It is the 
diuretic par excellence because its action is lasting and power jul^ 
and in doses sufficient for diureses, does not affect other organs 
except that it occasionally causes a little irritation of the gastro- 
intestinal tract. Theobromine has a diuretic action more con- 
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stant than that of caffeine because it never contracts the smaller 
renal vessels centrally, but always produces a marked dilatation. 
This dilatation is said to be of value in renal affections by im- 
proving the circulation of the kidney. The total albumen in the 
urine of patients with Bright's Disease has been found less under 
theobromine. 

THEOPHYLLIN acts upon the central nervous system very much 
like caffeine. It has less action upon the heart but is more apt to 
produce gastro-intestinal disturbances. Its diuretic effect is tre- 
mendous momentarily but of very short duration. 

SUMMARY OF THE GROUP ACTIOIX.— Intense stimulation of the 
central nervous system, especially of the brain and medulla, giving 
rise to an increase in mental activity, also increase in the efficiency 
of the respiration and circulation. Stimulation of the cord which 
may lead to tetanic convulsions, best seen in the lower grade of 
animals. Stimulation of the renal functions by direct action on the 
kidneys. Increase in the force of contraction of the heart sometimes 
accompanied by irregularity of the pulse. Direct stimulation of the 
striated muscles leading to increased capacity for work, while 
with large amounts directly applied, permanent rigor with changes 
in the histological teoUure of the muscles. 

THERAPEUTIC APPLICATION.— Both Caflfeine and Theobro- 
mine are used with good results on account of their diuretic ac- 
tion in cases of heart and liver dropsy to help the elimination of the 
accumulated fluid. The use of these substances in Bright's 
Disease, is sometimes attended with less beneficial results be- 
cause the renal epithelium may be destroyed to such an extent 
that it is incapable of being stimulated. In this latter condition 
they are also liable to increase the irritation. Theobromine is 
used in preference to caffeine as a diuretic, because it is more 
powerful, and because it does not stimulate the cord nor con- 
tract the vessels of the kidney. 

Caffeine is given in cases of narcotic poisoning and collapse, 
because of its stimulant effect on the respiration and heart. 

In nervous exhaustion it may be useful because of its general 
stimulant action upon the central nervous system. Its use in 
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migraine^ which is sometimes beneficial and sometimes harmful, 
cannot as yet be explained. 

MATERIA MEDICA. 

Caffeina (U.S.P.,B.P.), is present to the extent of about 0.12 gram in a 
good cup of coffee made from 15 grams of coffee or in a cup of tea made 
from 5 grams of tea leaves. It is a white crystalline substance with 
bitter taste» difficultly soluble in water. It forms easily soluble double salts 
with sodium salicylate and sodium acetate. Dose: — 0.2 G. per day up to 
0.6 Br. (5 grains). Average (U.S.P.) 0.065 G. 

Caffeine Citrata (U.S.P.) and Caffeina Citras (B.P.), white powder, de- 
composed by warm water, soluble in three parts of water, composed of a 
loose combination of citric acid and with caffeine. Dose: — 0.1-^.5 G. Br. 
(2-8 grains). Average (U.S.P.) 0.125 G. 

Caffeina Citrata Effervescens (U.S.P.) or Caffeina Citras Effervescens 
(B.P.), a mixture of sugar, sodium bicarbonate and citric acid containing i 
per cent, caffeine in the (U.S.P.) and 2 per cent, in the (B.P.). Dose : — 
i-io G. Br. (15-150 grains). Average (U.S.P.) 4.0 G. 

Theobromina , crystalline powder, very difficultly soluble in water. Dose : 
—0.5 G. 

Diuretin, double compound of thpnhrftmJT^i* ^^<j\ RoHinm salicylate, very 
soluble in water. Used almost exclusively in place o^theobromina. Dose : 
— i.o G. 

Agurin, double compound of theobromine and sodium acetate; very solu- 
ble in water. Dose: — i.o G. 

Theocin (Theophylline) white, crystalline body, difficultly soluble in 
water. Dose: — 0.2-0.4 G. 

Fluidextractum Guarana. Dose: — ^3.0-8.0 c.c. 

GROUP OF HYDROCYANIC ACID. 

HYDROCYANIC ACID or Prussic acid is one of the most 
rapidly acting poisons. After a large dose has been taken by 
man or lower animals, they may fall lifeless to the ground in a 
few seconds without any premonitory symptoms, except, perhaps, 
a scream and a few convulsions. 

When smaller doses of the acid or of its simple salts such as 
the cyanides of potassium, sodium and mercury are ingested, the 
subject begins to show an increase in the frequency of the respira- 
tion also a rise of the blood pressure with restlessness and muscular 
twitching. These symptoms are soon followed by clonic con- 
vulsions, unconsciousness, dilatation of the pupils, diminution 
in the force and frequency of respiration and fall of blood pres- 
sure. The respirations become progressively fewer until death 
takes place by asphyxia. 
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Human beings who have taken a small poisonous dose experi- 
ence a burning bitter taste and a numbness in the mouth and 
throat, an increase in the salivary secretion, then a feeling of 
oppression in the chest with pain over the heart and dyspnoeic 
respirations. After an increase in these S3rmptoms they die, as 
do the lower animals, with convulsions and loss of conscious- 
ness. 

The symptoms are due to a primary stimulation of the cen- 
tral nervous system followed by paralysis of the same. Hence 
Ihe respiratory, vasomotor and vagus centres are first stimulated^ 
then depressed. The convulsive attacks are probably due to a 
stimulation of the centre of convulsion. 

The heart is depressed chiefly through its motor ganglia as its 
musculature remains irritable to electricity long after the organ 
has stopped beating. After moderately large doses, the re- 
spiratory centre is paralyzed before the heart, as resuscitation 
may sometimes be brought about by artificial respiration when 
breathing has practically ceased. Enormous quantities may 
arrest both the heart and respiration at the same time. 

Hydrocyanic acid forms a loose combination with the oxy- 
hemoglobin of the blood and decreases its oxidative powers. 
Thus the blood in the veins may retain its oxygen and look 
bright red like that of the arteries. Yet the formation of a loose 
compound with haemoglobin in the living body is not of great 
significance in explaining the poisonous action of hydrocyanic 
acid because it produces the same toxic effect on animals with- 
out any haemoglobin, and also in frogs whose blood has been 
replaced by salt solution. It yields a compound with methaemo- 
globin which has a bright cherry-red color. To this combina- 
tion, is due the peculiar post-mortem appearance of the blood in 
dependent parts of victims of prussic acid poisoning. 

The metabolism is much decreased by this drug, therefore, 
less oxygen is absorbed and less carbon dioxide excreted than 
normally. This may be due to its general effect on protoplasm, 
for hydrocyanic acid can be considered in many respects a 
general protoplasmic poison, because it affects markedly the 
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functions of the lower organisms. It even stops the action of 
certain unorganized ferments. 

Hydrocyanic acid and simple cyanides are excreted to a cer- 
tain extent by the kidneys as sulpho compounds. 

Locally applied a solution of the acid depresses the endings of 
the sensory nerves and, therefore, decreases sensibility, but after 
internal administration, no such results are to be observed. 

Some cases of poisoning occasionally occur in chemical labora- 
tories following the inhalation of the fumes of this terrific poison, 
others, result from suicidal attempts by scientific men as chemists 
and doctors who choose this drug on account of its rapid action. 
In presence of such cases, the chief method of treatment consists 
of ariificial respiration. The poison is rapidly transformed in the 
body and when respiration is maintained recovery may take 
place if the dose has not been large enough to paralyze the heart. 
The best hope of success is in cases of accidental inhalation of 
the gas, for after the suicidal ingestion, the dose is as a rule so 
overwhelming that nothing can be done. 

SUMMARY OF THE GROUP ACTIOTX.— Intense depression of the 
different centres in the medulla especially thai of respiration, after 
a brief stimulation. The motor ganglia of the heart paralyzed 
directly by a large dose. Stimulation of the convulsive centre. 
Formation of a loose compound with hcemoglobin which reduces 
its oxidative properties. Paralysis of all forms of protoplasm 
and even arrest of the action of some unorganized ferments. By 
local application, paralysis of the sensory nerve endings, with anal- 
gesic effect. 

THERAPEUTIC APPLICATION.— The use in medicine of hydro- 
cyanic acid and its salts has properly become obsolete because 
they possess no desirable action without danger. The acid in 2 
per cent, solution was formerly employed to check the cough in 
phthisis and to allay the pain in some affections of the stomach 
but nowadays, we have much safer drugs for these purposes and 
only employ as flavoring agents preparations of wild cherry and 
bitter almonds which contain traces of hydrocyanic acid. 
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MATERIA MEDICA. 

Acidum Hydrocyanic um is a colorless liquid with the liquid of bitter 
almonds. It forms simple salts with sodium, potassium, mercury and silver 
which are all decomposed in the body with the formation of free hydrocyanic 
acid and, therefore, have identical action with this acid. The double salts, 
ferro and ferri cyanides of sodium or potassium, are not decomposed in the 
body and, therefore, do not have the same action as hydrocyanic acid, but 
merely act as purgatives. The nitrocyanide of sodium is a double salt which 
by exception is decomposed in the body and has a typical cyanide action. 
Hydrocyanic acid occurs native in a certain Brazilian plant. It is formed 
by the decomposition of Amygdalin, by dilute acids, or by a ferment Emulsin. 
Both Amygdalin and Emulsin are present in bitter almonds and wild cherry 
and in the seeds of other fruits, but the amount of hydrocyanic acid liberated 
is not, as a rule, sufficient to be poisonous. 

Acidum Hydrocyanicum Dilutum (U.S.P.,B.P.), is a 2 per cent, solu- 
tion of hydrocyanic acid. It is a colorless liquid with the characteristic 
odor. Dose: — 0.1-0.5 c.c. Br. (2-8 n^). Average (U.S.P.) 0.5 G. 

Pnuius Virgiaiana, bark of wild cherry. ^ 

Fluide^ractum Pruni Virginianae (U.S.?.). Dose:— 2.0-4.0 c.c. 
Average (U.S.P.) 2.0 c.c. 

Infusum Pnmi Virginianse (U.S.P.). Dose: — 15.0-60.0 c.c. Aver- 
age (U.S.P.) 60 c.c. 
^ Syrupus Pruni Virginianse (U.S.P.). Dose: — 5.0-15.0 c.c. Aver- 
age (U.S.P.) 4.0 c.c. 

Amygdala Amara, kernels of bitter almonds. 

Aqua Amygdalae Amarae (U.S.P.). Dose: — 5.0-15.0 c.c. Average 
(U.S.P.) 4.0 c.c. 
%^Spiritus Amygdalae Amarae (U.S.P.). Dose:— 1.0-2.0 c.c. Aver- 
age (U.S.P.) 0.5 c.c. 

GROUP OF CARBON MONOXIDE. 

This group contains only CARBON MONOXIDE, the chief 
toxic agent of illuminating gas. Unlike hydrocyanic acid, 
the characteristic action is dependent upon its combination 
with the hcBtnoglobin of the blood because it has no influence 
on animals without haemoglobin and it does not seem to inter- 
fere with lower states of protoplasm. 

It forms with haemoglobin a very stable compbimd which 
cannot act as an oxygen carrier, therefore, when fenough has en- 
tered the system, there occurs asphyxia of all the tissues. To this 
action, all the symptoms of poisoning are referable. The blood has 
a purplish-red hue which does not change when shaken with air, 
as does ordinary venous blood. The quantity of carbon monox- 
ide combined with haemoglobin does not seem to depend upon 
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the total quantity respired, but upon the partial pressure. When 
the quantity is very small it remains dissolved in the plasma and 
does not combine with haemoglobin. The combining power of 
carbon monoxide bears a certain relation to its concentration as 
expressed in the following table which has been prepared by 
Hiifner to show this proportion. 



ntage of carbon monoxide 


Percentage of carbon monoxide haemo- 


in air of respiration. 


globin in blood. 


O.OI 


6.83 


0.025 


IS'S 


O.I 


42.0 


0.5 


78.65 


I.O 


86.0 


2.0 


9372 


30 


9S-0 



When air containing from 0.02 to 0.024 per cent, of carbon mon- 
oxide is inhaled by man, no poisonous symptoms occur as long as 
that proportion is not increased. With concentrations of 0.4 to o. 5 
per cent., i. e., when about 70 per cent, of the hemoglobin has been 
combined with this gas, death takes place with stoppage of res- 
piration. 

Carbon monoxide is not oxidized in the body. It is gradually 
dissociated from the haemoglobin, and travels dissolved in the 
plasma. It is excreted by the lungs. The separation of carbon 
monoxide from haemoglobin takes place more rapidly in dogs than 
in men. A dog made unconscious by carbon monoxide, may re- 
cover within ten or fifteen minutes while a man may -remain in 
coma for hours. 

The symptoms of poisoning in animals consist, at first, of 
quickening of the pulse and respiration, great restlessness, con- 
vulsive contraction of the head and limbs and at last well marked 
convulsions and death. Glycosuria usually occurs and is prob- 
ably due to interference with the respiratory processes. 

In human beings, the toxic symptoms can be divided into 
three stages; in the first, there is headache, knocking in the head, 
roaring in the ears, dizziness, difficulty in breathing, palpitations, 
reddening of the face and mucous membranes, nausea and vomit- 
ing and loss of consciousness; in the second, there occurs a 
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series of clonic convulsions of greater or lesser intensity; and in 
the third, general paralysis with relaxation of the sphincters of 
the bladder and anus and very weak respiration and heart beat 
until both cease. 

When the subject is removed from the poisonous atmosphere 
and given fresh air, in the first stage, he invariably recovers; in 
the second stage, recovery is also frequent, but in the third stage, 
the patient usually dies. When recovery does take place in the 
third stage, it may be complete and immediate, or it may leave 
for a considerable time different complications as paralysis of the 
limbs, of the sphincters, also loss of speech, blindness and dis- 
turbances of cerebration. 

The treatment of poisoning is self evident and consists of 
placing the patient in pure fresh air and administering artificial 
respiration. 

SUMMARY OF THE GROUP ACTION.— TAe formation oj a very 
diffUullly decomposed compound with hemoglobin which interferes 
with respiration and gradual death of the tissues. The symptoms 
divided into three stages: firstly , unpleasant sensations; secondly, 
convulsions from asphyxia and thirdly y general paralysis and death, 

GROUP OF ATROPINE. 

This group is composed of various alkaloids extracted chiefly 
from plants of the Solanacse family. The principal ones are 
atropine, hyoscyamine and scopolamine. The different members 
of this group resemble atropine closely, both in chemical com- 
position and in pharmacological action. 

ATROPINE depresses the nerve terminations of secretory glands, 
of smooth muscle fibers, and of inhibitory apparatuses. On the 
central nervous system, it produces a stage of stimulation which 
is followed by one of depression. 

The first symptoms observed in man consist of a sensation 
of dryness and irritation of the throat, thirst and difficulty 
in swallowing, all of which result from the decreased formation 
of saliva and mucus. The skin becomes dry, hot and red. 
Nausea and vomiting may occur. The pupils delate and the 
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power of accommodation is lost. The pulse is full and rapid, ; 
due to a rise in blood pressure resulting from the stimulation 
of the vasomotor centre and from the paralysis of the inhibitory 
vagus. The subject is at first excited, deUrious and maniacal. 
The stimulation of the brain which brings about these symptoms 
is soon replaced by depression, causing decreased consciousness 
and later deep coma. 

Besides the secretory nerves of the sweat and salivary glands, 
those of the bronchi, stomach, intestines, pancreas, liver and 
mammae are depressed with a resulting decrease in the secretions 
of these organs. Both the total quantity of the gastric juice and 
also the percentage of hydrochloric acid is diminished. 

The inhibitory apparatuses of the vagus and splanchnics 
are paralyzed with a resulting increase in the rate of heart beat 
and in the peristalsis of the intestines. The ^lovements of the 
latter are afterwards decreased by a paralysis of the motor nerve 
supply to their smooth muscle fibres, and with very large doses 
by a paralysis of the muscles themselves. 

Depression of the motor nerve endings of the smooth muscle 
fibres of the bladder, ureters, uterus, spleen and oesophagus de- 
creases the power of contraction of these organs. It is said that 
the sensory endings are also depressed. 

The pupils are widely dilated and accommodation and adapter 
Hon of the eye are both paralyzed on account of the depression of 
the oculomotor nerve endings in the ciliary and iris muscles. 
This action is best seen after local application. The intro- 
duction of one drop of a i per cent, solution in the eye, dilates 
the pupil and paralyses accommodation in about one and a half 
hours. Paralysis of accommodation may last four or five days, 
while dilatation of the pupil may be observed after one week. 
The intraocular pressure is raised because the dilated iris ob- 
structs the canal of Schlemm, which assists in the draining of 
the eyeball and because the blood vessels in the eye are dilated. 

Stimulation of the cerebrum shows itself by excitement and 
delirium. The primary stimulation of the respiratory and vaso- 
motor centre in the medulla brings about an increase in the force 
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0} respirations and a rise of blood pressure. Only the larger in- 
ternal blood vessels are contracted, for those of the skin, surface 
of the brain and of the eye are dilated. Stimulation of the central 
nervous system is followed by depression when unconscious- 
ness, fall in blood pressure and death from respiratory failure 
occur. Large doses, applied locally to the heart , not only paral- 
yze the vagus but also the cardiac muscles themselves. At 
first, only a great increase in the rate of heart beat takes place, 
but later the force of the heart's contraction is decreased until 
complete arrest. 

Atropine produces a rise of temperature, probably through 
the heat regulating centres. It is in great measure oxidized 
in the body, although a smaller portion is excreted in the urine. 

HYOSCYAMINE resembles atropine very closely in its action. 
It diflFers from the latter in that it usually depresses the cerebrum 
from the beginning and thus produces sleep without an initial 
stage of excitement, "^^k^ ^^' ^ *> -^v ^^^-^^^ 

SCOPOLAMINE or hyoscine acts very much like atropine, except 
that it is still more depressant to the cerebrum than hyoscyamine 
and its narcotic effects are so marked that it has been used as a 
general anaesthetic. 

HOMATROPINE has the same general action as atropine, but 
less intense. It dilates the pupil and relaxes accommodation 
more quickly than atropine, yet the paralysis of adaptation and 
accommodation is of shorter duration. 

SUMMARY OF THE GROUP ACTION.— Paro/ym of the nerve 
endings of secretory glands, smooth muscle fibres and inhibitory ap- 
paratuses with decrease in the secretion of the skin, respiratory 
and gastrO'intestinal trcu:t, with relaxation of the smooth muscles 
in the gastro-intestinal and urinary tracts, also with relaxation 
of the iris and ciliary muscles giving rise to paralysis of accom- 
modation and adaptation but increase in the intraocular tension. 
Quickening of the pulse due to paralysis of the vagus endings. 
The respiratory and vasomotor centres in the medulla first stimu- 
lated then depressed. The brain usually first stimulated, giving 
rise to delusional symptoms, then depressed with resulting narcosis. 



Digitized by 



Google 



56 CONSTITUTIONAL ORGANIC DRUGS. 

THERAPEUTIC APPLICATION.— Atropine is used in small 
doses to increase the functional activity of the medulla in cases of 
collapse or of poisoning where either or both the respiratory and 
vasomotor centres are depressed. It is considered a good anil- 
dote for morphine on the centre of respiration. 

On account of its action on secretory nerves, it is used to 
decrease sweating in phthisis, or obesity, to decrease excessive 
secretions of the bronchi in bronchorrhosa or before etherization to 
lessen salivation, and to stop the secretion of milk. 

It is used on account of its paralyzing action on the vagus in 
cases of low pulse rate due to intracranial tumors or tumors of the 
neck pressing on this nerve. It is also used to paralyze the vagus 
terminations in the lungs in order to relieve spasmodic contraction 
of the bronchiole, as is supposed to occur in asthmatic attacks. 

It is useful in spasmodic constipation, as that due to lead 
poisoning. In such cases it acts by depressing the motor nerve 
endings of the smooth muscles and even the muscle fibres them- 
selves, thus relieving the spasm. 

It is used to relieve spasmodic contraction of other organs, 
such as that of the ureter, bladder, gall bladder, bile ducts and 
urethra, in cases of stones or other conditions in these organs pro- 
ducing spasm. 

Atropine finds a great field of usefulness in ophthalmology 
where it is employed to dilate the pupil and to paralyze accom- 
modation in order to permit of examination of the eye. The di- 
latation is also used to prevent anterior adhesions or to break 
them up when they exist. It is contraindicated where there is an 
increase of intraocular tension, as in glaucoma. It should only 
be used in small quantities in the eye as systemic poisoning may 
occur from absorption. Well marked local irritation of the eye, 
which is of no serious import, may be seen after the application 
of atropine to this organ. 

Atropine preparations are sometimes employed as a local 
anodyne over neuralgic nerves or rheumatic joints. 

Hyoscyamine and Scopolamine are both used as narcotics 
in cases of nervousness, delirium tremens, mania, and other 
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conditions attended with an increase in the functional activity 
of the cerebrum. Scopolamine is especially valuable for these- 
conditions and has also been used as a general anaesthetic in 
combination with morphine. 

Homatropine is used exclusively in the eye to dilate the pupil 
and relax accommodation during examinations. It is preferable 
to atropine for this purpose because the dilatation is more rapid 
and less lasting. Sometimes accommodation is not completely 
paralyzed by homatropine. 

MATERIA MEDICA. 

Belladonna Folia and Belladonnas Radix (U.S.P.,B.P.)* leaves and 
roots of Atropa Belladonna or Deadly Nightshade, a bushy shrub growing in 
Europe and America. It contains up to 0.6 per cent, total alkaloids. 
Among these are atropine, belladonnine, hyoscyamine, scopolamine, atroscine 
and atropamine. Atropine is present in largest quantities. 
^ Tinctura Belladonnae Foliorum (U.S.P.). Tinctura Belladonna (B.P.). 
Dose:— 0.3--2.0. Br. (5-30 n^). Average (U.S.P.) 0.5 c.c. 

Emplastrum Belladfonnse (U.S.P.,B.P.). 

Unguentum Belladonnas (U.S.P.,B.P.). 
^ Extractum Belladonnae Foliorum (U.S.P.). Extractum Belladonnae 
AlcohoUcum (B.P.). Dose: — 0.005-0.05. Br. (iV-i grain). Average 
(U.S.P.) o.oi. G. 
^ Fluidextractum Belladonnae Radicis (U.S.P.). Dose: — 0.05-0.2. 
Average (U.S.P.) 0.05 c.c. 

Hyoscyamus (U.S.P.) or Hyoscyami Folia (B.P.), leaves and flowering 
tops of Hyoscyamus, Niger or Henbane. It contains the alkaloids, scopo 
lamine, hyoscyamine and atropine. The latter is present in smaller quanti- 
ties than the other two. 
'^Tinctura Hyoscyami (U.S.P.,B.P.). Dose:— 0.5-5.0 c.c. Br. (} 8.). 
Average (U.S.P.) i.o c.c. 

Fluidextractum Hyoscyami (U.S.P.). Dose:— 0.3-1.0. Br. (5-15 M.). 
Average (U.S.P.) 0.2 c.c. 

Stramonii Semen and Stramonii Folia (U.S.P., B.P.), seeds and leaves 
of Datura Stramonium or Jimpson Weed. These contain the alkaloid, 
hyoscyamine, atropine with smaller quantifies of scopolamine. 

Fluidextractum Stramonium Seminis CU.S.P."). Dose:— 0.05-2.0. 
^verage (U.S.P.) 0.05 c.c. 

>Tuictura Stramonii Seminis (U.S.P.). Dose:— 0.5-1.5. Average 
(U.S.P.) 0.5 c.c. 

Tinctura Stramonii (B.P.). Dose:— (7-20 xr\). 

Other plants containing the members of the atropine series are Duboisia 
Myoporoides, Scopolia Atropoides and Atropa Mondragora. 

Atropina (U.S.P.,B.P.), white, crystalline alkaloid with a bitter taste, 
soluble in 3 parts alcohol, almost insoluble in water. It is an esther formed 
by the union of the base tropine and tropic acid. Used in the eye in i per 
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cent, solution. Dose: — 0.0005-0.001. Br. (liir-TiT grain). Average 
(U.S.P.) 0.0004 G. 

^ Atropine Sulphas (U.S.P.,B.P.). white, crystalline, soluble in H3O and 
alcohol. In the eye I percent solution. Dose: — 0.0005-0.001. Br. (liir-iiv 
grain). Average (U.S.P.) 0.0004 ^« 

Hyoscyaminay isomer of atropine. It has almost the same properties. i 

Dose: — 0.0005-0.001. I 

w Hyoscyaminse Sulphas (U.S.P.,B.P.). white crystalline deliquescent | 

Dbdy» soluble in HjO and alcohol. Dose: — 0.0005-0.001. Br. (sir-riff i 

crain). Average (U.S.P.) 0.0005 ^« I 

NHyoscyaminas Hydrobromidum (U.S.P.,B.P.), same properties as the I 

sulphate, but not deliquescent. Dose same as above. ^y^ j 

'^Myoscinse Hydrobromidum (U.S.P.,B.P.), colorless crystals soluble in C>V^ ' 

H,0 and alcohol, slightly efflorescent. Dose: — 0.0003-0.0005. Br. ""{/^ 
(lirr-Tiiy grains). Average (U.S.P.) 0.0005 ^« ' 

Scopolamine Hydrobromidum (U.S.P.). Dose :— Average (U.S.P.) 
0.0005. j 

^ Homatropinse Hydrobromidum (U.S.P., B.P.), an artificial alkaloid, { 

being a n esther o£ tropine and oxytoluic a cid, soluble in 6 parts of HjO, 
used in the eye in~i per cent, solution. 

GROUP OF AGARIC ACID. 

AGARIC ACID in the form of its crude preparation, the fungus, 
white agaric, has been used for two centuries in Europe to de- 
crease the excessive secretion of sweat. 

Like atropine, it paralyzes the nerve endings of the sweat 
glands, hence causes dryness of the skin, but it does not paralyze 
the nerve terminations of the salivary glands, nor of those of the 
gastro-intestinal tract, nor does it paralyze the nerve endings of 
organs with smooth muscle fibres nor the inhibitory apparatus 
of the vagus. 

It is a very powerful local irritant which may produce abscess 
by subcutaneous injection, nausea, vomiting and diarrhoea after 
internal administration and sneezing after snuflSng. Although 
the local irritation may b^ very severe after ingestion, yet it never 
produces fatal results by this mode of application. The crude 
drug or impure Agaricin which contains very irritant resinous 
acids, cause much more irritation than the pure agaric acid. 

When injected subcutaneously as a sodium salt in the dose of 
o.oi G. into a small cat, the acid arrests the secretion of sweat 
on the plantar side of the paw within four to six hours and 
electrical stimulation of its sciatic nerve does not produce sweat- 
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ing. With larger doses, it produces at first a stimulation of the 
respiratory, vasomotor and vagus centres in the meduUai with 
a resulting increase in respiration and blood pressure and a 
slowing of the pulse. With still larger doses, paralysis, failure of 
respiration, circulation and quickening in the rate of the pulse 
occur. In frogs, large doses paralyze the heart directly. 

SUMMARY OF THE GROUP ACTION. — Decrease in the secre- 
tion of sweat by paralysis of the nerve endings of the sudoriferous 
glands. At first stimtdalion of the respiratory and vasomotor 
centres in the medulla, followed by depression. Severe local 
irritant action leading to inflammation of the skin, vomiting and 
diarrhoea, 

THERAPEUTIC APPLICATION.— It is used almost exclusively 
as an antihydrotic to arrest the night sweats of phthisis and it 
requires about 0.02 to 0.03 G. to produce that effect. It may 
cause nausea in larger doses. 

MATERIA MEDICA. 

Agaricinum, obtained from the fungus Boletus Laricis, growing on 
European larch trees; it is a white powder, soluble with great difficulty in 
water and contains Agaric Acid with impurities, and is about one-twentieth 
as strong as the latter. Dose: — 0.01-0.06 G. 

Acidum Agaricum, white powder, a pure preparation obtained from 
the above, soluble with difficulty in water, but dissolves easily in the pres- 
ence of alkalies with the formation of salts. Dose :— 0.0005-0.003 G. 

GROUP OF MUSCARINE AND PILOCARPINE. 

This group comprises Muscarine, the poisonous principle of 
toadstools or fly-mushrooms, the two alkaloids. Pilocarpine and 
Pilocarpidine present in Jaborandi leaves and Nicotine obtained 
from tobacco. The characteristic action of these alkaloids is 
diametrically opposite to that of atropine. They stimulate all 
the peripheral organs which are depressed by atropine such as 
the secretor)' glands, smooth muscle fibres and inhibitory ap- 
paratuses. 

MUSCARINE by stimulating the inhibitory vagus in the heart, 
slows and even stops the latter in diastole. It increases the func- 
tion of secretory nerve endings, it brings forth an increase in 
the secretion of the salivary, laryngeal, sweat, gastric, intestinal 
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and pancreatic glands. By stimulation of the nerves of the 
smooth muscles of the stomach and intestines, it produces con- 
traction of these organs with vomiting and diarrhoea. On account 
of its effect on the nerves to the smooth muscles of the bladder, 
it causes a contraction of the latter and urination. The stimu- 
lant action on the endings of the nerves supplying the muscles 
of adaption and accommodation, produces a coniraction of the 
pupil and a spasm of accommodation. Even the muscles of 
the spleen, bronchi and uterus are contracted by muscarine 
with resulting contraction of these organs. This alkaloid pro- 
duces in cold-blooded animals paralysis of the motor end plates 
of nerves to the skeletal muscles, but this depressant action on 
motor nerve plates is more striking after the administration of 
artificial muscarine and various ammonium bases which have the 
general characteristics of the group. 

In contrast with its stimulant action on the peripheral ner- 
vous system, muscarine exerts chiefly a depressant influence i 
upon the central nervous system. After a preliminary stimu- 1 
lation of the respiratory centre causing an increase in the rate 
and depth of respiration, it produces a depression which results 
in a decrease of the respirations followed by a total arrest. The 
vasomotor centre is also depressed, therefore the blood pressure is , 
lowered. The other parts of the central nervous system are not 
so markedly affected. 

In cases of poisoning in human beings, the first symptoms 
resulting from stimulation of the peripheral organs are salivation, | 
sweating, nausea, vomiting, cramps and diarrhoea, contracted / 
pupils, and usually at first increase in pulse rate from the nausea, ' 
followed by a decrease in its rate, due to a stimulation of the 
vagus nerve. Symptoms of central depression and collapse fol- ! y 
low closely the appearance of those of peripheral stimulation, and \ \. - 
consist of dizziness, oppression, stupor and loss of consciousness. \ 
Death takes place from arrest of the heart. 

Although the pupils are always contracted by pure muscarine, i 
they are often dilated in poisoning by fly-mushrooms containing r^ 
Muscaridine which acts like atropine. 
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PILOCARPINE resembles muscarine very closely in its action, 
but is much less powerful. The stimulant action on the per-i 
ipheral organs and especially on those of sweat and salivation! 
forms the striking feature of the action of pilocarpine. With! 
small doses in man, profuse sweating often accompanied by sali- 
vation are practically the only symptoms observed. With larger 
doses, contraction of the smooth muscles of the stomach and 
intestines with nausea, vomiting and diarrhoea occurs. The 
central nervous system is affected later, and only with very 
much larger doses than muscarine. It also differs from muscanrie, 
by paralyzing the inhibitory apparatus of the vagus after the 
primary stimulation, thus it increases the pulse rate after a pri- 
mary decrease. Later it paralyzes the hfifl^t itself. Pilocarpine 
also partljj_dilates the pupils after first contracting them, by a 
paralysis of the oculomotor nerve in the iris, following its stimu- 
lation. If it were not for the contraction of the pupils, the intra- 
ocular pressure would be raised by pilocarpine, therefore it is only 
lowered when they are well contracted. 

PILOCARPmmE acts like pilocarpine, but less powerfully. 

NICOTINE has much the same action as pilocarpine, but it de- 
presses much more the central nervous system, and especially 
the respiratory centre. It causes clonic convulsions and fibrillary 
twitchings of different muscles which are due partly to primary 
stimulation of the central nervous system and of the motor nerve 
endings, and partly to the asphyxia caused by paralysis of the 
respirations. 

As a result of this primary eflFect on the central nervous 
system, the respiration is increased and the blood pressure is 
raised. These evidences of stimulation soon subside when the 
blood pressure falls and death takes place from respiratory paral- 
ysis. 

Nicotine stimulates at first the inhibitory, secretory and motor 
peripheral nervous apparatuses. This is succeeded by 
a paralysis of these organs so that the slowing of the heart 
due to stimulation of the vagus is soon replaced by quicken- 
ing, due to paralysis of this nerve. The increased salivation, 
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lachrymation and sweating are followed by a diminution of these 
secretions; the spasmodic contraction of the smooth muscles of 
the intestines is followed by relaxation. The pupil is at first con- 
tracted, but later partly dilated^ The seat of action is not 
as with muscarine and pilocarpine, the nerve endings, but it is 
the ganglia between the nerves and the organs. 

At first nicotine stimulates the cardiac muscles, and this is in 
part the cause of the quickening of the pulse but this stimula- 
tion is soon followed by a depression and the pulse becomes weak 
with the paralysis of the heart- muscle. 

The increased blood pressure observed at the beginning of the 
action of nicotine is due not only to the stimulation of the heart 
muscle, but also to a stimulant action on the vasomotor centre 
in the medulla and on the ganglia in the walls of the blood 
vessels. 

In frogs, nicotine at first stimulates motor nerve endings 
causing twitching but later paralyzes them just like v-urare. 

When tobacco is first used by persons unaccustomed to its 
effect a condition of acute poisoning of greater or lesser intensity 
occurs. In the milder cases there is only dizziness, quickened 
pulse, nausea, vomiting and diarrhoea. In severer types con- 
vulsions, unconsciousness and even collapse may be observed 
after the first smoke. 

Prolonged use of nicotine in the form of smoke, chew or 
snuff brings about a condition of tolerance so that much more can 
be taken without apparent disagreeable symptoms, and the habit- 
ual smoker can smoke with impunity quantities of tobacco 
which might produce collapse in a novice. Chronic use of to- 
bacco is not without danger, for it is apt to produce irritation of 
the upper respiratory passages and of the stomach. These 
consist of chronic pharyngitis, laryngitis and bronchitis giving 
rise often to a very disagreeable dry cough, hoarseness and attacks 
of sore throat. The irritation in the mouth may produce dry- 
ness and a mild degree of inflammation of the tongue, which 
is said to predispose to cancer of this organ and also to epithelioma 
of the lips. Chronic dyspepsia with loss of appetite and weight 
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is not infrequently seen in incessant smokers. Hyperacidity of 
the stomach may be aggravated by the constant use of tobacco. 

Excessive smoking frequently causes quickening, weakness 
and irregularity of the heart (tobacco heart). The vision is 
frequently affected by interference with accommodation and also 
changes in the optic nerve and retina and temporary blindness 
may even occur (tobacco amblyopia). These changes in the eye 
usually disappear when smoking is discontinued. It. is also pos- 
sible that very excessive use of tobacco may be a factor in the 
causation of arterio-sclerosis. 

SUMMARY OF GROUP ACTIOIX. —SHmulcUion of aU peripheral 
organs depressed by atropine, including secretory glands, smooth 
muscle fibres and inhibitory apparatuses. Increased sweat, saliva- 
tion, bronchial and gastro-intestinal secretions. Contraction of 
smooth muscles of intestines, bladder, ureter, gall bladder, iris and 
ciliary body, the effect on the two latter causes contracted pupils, 
spCLsm of accommodation and decreased intraocular tension. In- 
creased action of the inhibitory vagus with decrease of pulse rate. 
Central nervous system first stimulated then paralyzed with death 
from failure of respiration and circulation. 

THERAPEUTIC APPLICATION.— Pilocarpine is the only mem- 
ber of this group which is used in practical therapeutics and the 
chief indications for its employment are dropsical conditions, 
especially those due to diseases of the kidneys. It acts by increas- 
ing the elimination of water through its stimulant action on the 
sweat glands. It also relieves the work of the diseased kidneys 
by increasing the vicarious functions of the skin. 

Pilocarpine should only be used with great caution in patients 
with cardiac weakness, because of its tendency to depress the 
heart. It is contraindicated in cedema of the lungs, because by 
stimulating the bronchial secretion it may increase the exudation 
in these organs. Its power of increasing the bronchial secretions 
makes it a useful expectorant in the first stages of colds or inHuenza 
when the mucous membranes of the bronchi are dry and con- 
gested. 

Pilocarpine is used in ophthalmic practice to contract the 
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pupil in cases of posterior adhesions of the iris to the lens, and to 
break up such adhesions. It is employed in glaucoma to decrease 
intraocular tension. For this indication it is inferior to phy- 
sostigmine because the intraocular pressure is first raised before 
it is decreased. 

On account of the stimulant action on glandular secretions, 
it is applied as a hair tonic to prevent the fall of hair, when this is 
due to a dry anaemic condition of the scalp. 

Otologists use pilocarpine in different diseases of the labyrinth 
and middle ear, and it may improve dry catarrh of the latter by 
stimulating its glands. 

Nicotine has been injected in the form of clysters consisting of 
infusions of tobacco leaves. Occasionally the smoking of a cigar 
or a few cigarettes may be sufficient to move the bowels in mild 
constipation. 

Muscarine is only of toxicological interest, but the methods 
of treating cases of poisoning from this alkaloid are of great im- 
portance to the practitioner. Such cases occur after the acci- 
dental ingestion of toad-stools instead of edible mushrooms. 
The basis of the treatment consists of the administration of the 
almost exact antidote, atropine, until the symptoms improve, in 
washing out the stomach and administering a purge to remove 
the remaining mushrooms. 

MATERIA MEDICA. 

Muscarine is a strongly alkaline deliquescent alkaloid, very soluble in 
witer, found in the fly mushrooms, Agaricus muscarius. It is related chemic- 
ally to choline also present in these mushrooms, besides a volatile substance 
which kills flies, and muscaridine, an alkaloid, which resembles atropine. 

Pilocarpus (U.S.P.). Jaborandi Folia (B.P.) are the leaflets of Pilocarpus 
Jaborandi, a shrub growing in South America which contains from \ per 
cent, to i per cent, of the alkaloids pilocarpine and pilocarpidine, both of 
very similar chemical structure. There also occurs as a decomposition prod- 
uct of the former, the alkaloid jaborine which, however, has an action 
similar to atropine and, therefore, does not belong to this group. 

Pilocarpina is an amorphous or oily alkaloid, very soluble in water and 
alcohol. It forms good stable salts with acids. 

Pilocarpinae Hydrochloridum (U.S.P.), white crystals, soluble in water 
and alcohol. It is the most commonly used preparation of pilocarpine and 
is often administered subcutaneously. Dose: — 0.01-0.02 G. Average 
(U.SP.) o.oi G. 
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Pilocarpine Nitras (U.S.P.,B.P.)> properties much like the hydrochloride. 
Dose: — 0.01-0.02 G. Br. i^jr-i grain). Average (U.S.P.) o.oi G. 

Nicotina is a volatile colorless liquid alkaloid found in the leaves of Nico- 
tiana Tabacum or common tobacco. 

Duboisa Hopwoodi yields the alkaloid piturine, while Nigella Satira 
yields nigdline, both of these having a pharmacological action similar to 
nicotine. 

GROUP OF PHYSOSTIGMINE. 

Physostigmine (Eserine), and Eseridine, two alkaloids ex- 
tracted from the calabar bean, produce symptoms resembling, to 
some extent, those occasioned by muscarine. But they are more 
conveniently described in a separate group because the seat of 
action is on the muscular and glandular protoplasm instead of on 
nerve endings as with muscarine and because they have a special 
action also upon the cardiac and striated muscles. 

PHYSOSTIGMINE stimulates the protoplasm of all muscles, 
striated, unstriated and cardiac. From the stimulation of striated 
muscle fibres, we observe fibrillary contraction of all skeletal 
muscles which may even last for a considerable time after the 
death of an animal poisoned by physostigmine. From the 
stimulation of the smooth muscle fibers there occurs vomiting, 
defecation, urination, and contraction of the ureter, spleen, 
bladder, uterus and pupil. From the stimtUcUion of the heart 
muscle, we see a great increase in the force and completeness of 
contraction of this organ, as a consequence of which it always 
beats for a considerable time after respiration has stopped. The 
rate of the pulse is also decreased by direct action on the heart 
muscle, and in cases of poisoning, patients have complained of 
a tumultuous cardiac action. Stimulation of the protoplasm of 
the salivary, lachrymal and sweat glands produces an increase 
in their secretions. 

The central nervous system, after a very brief stage of pri- 
mary stimulation, is powerfully depressed and more especially 
the centres in the medulla. The respirations are at first in- 
creased in depth and frequency, then, as the centre becomes 
paralyzed, they become superficial and dyspnceic. The blood 
pressure at first rises on account of a combination of circum- 
5 
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stances as follows, firstly, the tremendous stimulation and increase 
in the strength of the cardiac muscles, secondly, the squeezing 
out of the blood from the vessels of the splanchnic area due to the 
cord-like contraction of the intestines, and lastly, the primary 
stimulation of the vasomotor centre. The latter, however, 
can be of but little importance because the depression of this 
centre quickly succeeds the initial stimulation. Although the 
blood pressure falls at last, the imminent cause of death is the 
paralysis of respiration. 

The cord is also depressed and this causes the weakness and 
even paralysis of the limbs which is seen during poisoning by 
physostigmine. The brain is affected very late for consciousness 
remains almost until the end. The anxiety and restlessness 
usually observed is due to interference with respiration and not 
to stimulation of the brain and cord. 

The pupil is contracted by direct stimulation of the iris muscle 
but the contraction is not so complete as \\ath muscarine because 
both sets of fibres are affected so that the weaker radial antagonize 
to a certain extent the action of the circular fibres. The ciliary 
muscle is also stimulated so that the lens is focused for near ob- 
jects. By local application, contraction of the pupils appears 
within one hour and lasts from eight to twenty-four hours or 
more. The intraocular pressure is decreased partly in conse- 
quence of the narrowing of the pupil but chiefly by contraction of 
the vessels of the eyeball 

Physostigmine is excreted rather rapidly and mainly in the 
urine, although it has been found in traces in the bile and saliva. 

The symptoms of poisoning consist of giddiness, anxiety, 
dyspnoea, excitement, palpitation of the heart, severe pain in the 
region of the stomach, nausea, vomiting and diarrhoea, salivation, 
perspiration, and contraction of the pupils, great weakness of the 
limbs, and even inability to stand, accompanied by tremors, 
general muscular twitchings, and at last convulsions, unconscious- 
ness and death from stoppage of respiration. Sometimes no 
vomiting occurs if the absorption is very rapid, and in such 
cases, unconsciousness and paralysis of respiration comes quickly. 
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The crude calabar bean, the source of physostigmine, is used 
by the natives of certain tribes of Africa as an ordeal, to try 
the criminality of accused subjects. The crucial test consists 
of whether or not the suspect dies after the ingestion of a 
certain number of the beans, but that really depends on 
whether or not he vomits. If the drug is expelled quickly by 
vomiting he may not have absorbed enough to paralyze the cen- 
tral nervous system, while if he retains it a long time fatal results 
occur. 

SUMMARY OF THE GROUP ACTIOIX.— Stimulation of the proto- 
plasm of striated, cardiac and smooth muscle fibres and of the-'^ v.^^ 
secretory glands. Resulting twitching of skeletal muscles, tre- 
mendous increase in the force of the heart beat, and spasmodic 
contraction of the smooth muscles of the intestines, bladder, gall bladr 
der^ ureter, spleen, etc., also increase in the secretion of the salivary, 
bronchial, sweat and gastro-intestinal glands. Primary stimulation 
of the centres in the medulla quickly followed by intense depres- 
sion, producing death by failure of respiration. 

THERAPEUTIC APPLICATION.— Physostigmine has been 
used in the past in various diseases of the nervous system, but with- 
out much success. Unfortunately, its stimulant action upon the 
heart and skeletal muscles cannot be utilized because of its 
great depressant effect upon the medulla. Formerly it was 
recommended to relieve atony of the bowels and in constipation 
from this cause physostigmine, in small doses, was said to be 
beneficial, but actual experiments on human beings have failed 
to support this use. 

When applied locally to the eye it may assist in breaking up 
adhesions of the iris, but its chief use is to reduce the intraoc- 
ular pressure in glaucoma. 

MATERIA MEDICA. 

Physostigma (U.S.P.). Physostigmatis Semina (B.P.), or Calabar or 
Ordeal Bean consists of the seeds of Physostigma Venenosa, a woody 
climber growing in Africa which contains o.i per cent, of the alkaloid phy- 
sostigmine besides small quantities of eseridine, an alkaloid having a close 
resemblance in composition and action, and also traces of the alkaloid cala- 
barine which has an action resembling strychnine. 
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Physostigmina, colorless crystals, insoluble in water, slightly soluble 
in alcohol. 

Physostigminas Salicylas (U.S.P.), slightly yellow crystals which easily 
turn brown, difficultly soluble in water, but soluble in alcohol. 

Physostigminae Sulphas (U.S.P.,B.P.), white, deliquescent crystals. % 
soluble in water and alcohol. Dose: — for physostigmine and its salts V 
0.0005-0.001 . Br. (riir-sV grain) not more than 0.003 ^^ 24 hours. Average 
(U.S.?.), o.ooi G. In the eye use i to 3 drops of i per cent, to i per cent 
solution. 

GROUP OF COCAINE. 

The leaves of Erythroxylon Coca, a tree growing in Bolivia 
and Peru, have been used for a long time by the Indians of these 
countries to relieve hunger and to enable them to make long, 
fatiguing marches without exhaustion. It is probable that the 
increased power for muscular exertion which they experienced 
was due to a stimulation of the central nervous and muscular 
systems akin to that produced by caffeine. The diminution 
in the sensation of hunger resulted from a local anaesthetic action 
on the endings of the sensory nerves in the stomach. 

Paralysis of the endings of sensory nerves is one of the main 
features in the action of COCAINE. It only takes place when so- 
lutions are applied locally on a mucous membrane, on abrased 
surface or underneath the skin. The sensation of pain and touch 
is more decreased than that of heat. After topical application of 
a 4 per cent, solution, local anaesthesia occurs in about five to ten 
minutes and lasts about twenty minutes. 

Local applications to nerve trunks and even to the spinal cord 
are followed by sensory paralysis. When a solution of cocaine 
is painted on a nerve, all the area to which sensation is supplied 
is rendered anaesthetic. When it is injected in small quantities in 
the lumbar region of the spinal canal, sensory paralysis of the 
legs and trunk occurs which may permit of painless amputation 
of a leg or of laparotomy. By this mode of application, the 
paralysis is chiefly of sensation of pain, for the sense of touch, 
heat and cold and motor function may remain unchanged. 

When sufficient cocaine has reached the circulation, the central 
nervous system is at first stimulated, but later depressed, and 
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death takes place mainly through failure of respiration. Under 
these circumstances no paralysis of the peripheral sensory nerve 
endings occurs in warm blooded animals, because death takes 
place from a much smaller quantity than would be necessary to 
produce this effect. At jBirst, on account of the stimulation of the 
central nervous system, cocaine produces nervousness, restless- 
ness, headache, nausea and vomiting, rise of blood pressure 
and temperature, hurried respirations, delirium and even clonic 
convulsions. Subsequently, or at times from the beginning, the 
following symptoms of central paralysis occur, great weakness, 
coldness of the extremities, dulness of the intellect, decreased 
respiration, fall of blood pressure, cyanosis and death. 

The increase in respiration is due to stimulation of the res- 
piratory centre. The latter, however, is soon depressed and 
death is mainly caused by its paralysis. The primary increase in 
blood pressure results from stimulation of the vasomotor centre , 
and from increased rate of the heart. The quickening of the pulse 
is probably caused by a stimulant action on the accelerator 
nerves. The fall of blood pressure and failure of circulation 
which soon ensue are due to direct paralysis of the heart and of 
the vasomotor centres. 

The local application of cocaine causes a powerful contraction 
of the blood vessels, which produces in the nose a shrinking of 
the turbinates, in the throat and other mucous membranes a 
blanching and drjmess of the mucosa, and in the eye a decrease 
in the intraocular tension. The pupils are dilated, probably 
by stimulation of the dilator fibres. 

When cocaine is used in the eye, the cornea occasionally be- 
comes clouded on account of necrosis of the epithelium. Be- 
cause of its destructive action on protoplasm, abscesses may 
form after subcutaneous administration of cocaine. In mice, 
necrosis and vacuolation of liver cells may take place after in- 
ternal administration. These effects are probably due to general 
protoplasmic poisonous action of cocaine, because it also stops 
the movements of leucocytes, spermatozoa and certain vegetable 
cells, as does quinine. 
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The body temperature is raised, perhaps by some action on 
the heat-regulating mechanism. 

When cocaine is taken over a period of time, a habit is formed 
as with morphine, and a craving for the drug is developed. The 
symptoms of chronic cocaine poisoning resemble closely those 
of chronic morphinism and consist of gastro-intestinal disturb- 
ances, anorexia, loss of weight and strength, tremors, sleeplessness, 
hallucinations, delirium, and sometimes convulsions. 

Cocaine is almost completely oxidized in the body of most 
animals, and the small amounts which escape oxidation, are 
found in the urine. 

In attempting to make substitutes for cocaine it was dis- 
covered that especially esthers of benzoic acid had local anaes- 
thetic properties. Prominent among these are Beta-Eucain, 
Stovain, Novocain, Alypin, Orthoform, Ansesthesin and 
Subcutin. All these bodies are weaker local anaesthetics than 
cocaine. The strongest are stovain and subcutin. Besides may 
be included as substitutes of cocaine, Tropacocain, an alkaloid 
obtained from Javanese coca leaves, said to have a very similar 
action, also Holocain, a derivative of phenacetin which is very 
poisonous, and lastly, Yohimbin, an alkaloid obtained from the 
African Yohimbe tree. The latter is also used internally to in- 
crease sexual power in impotence in male. 

SUMMARY OF GROUP ACTION — By local application, paralysis 
of sensory nerve endings, nerve trunks and posterior spinal roots, 
producing sensory paralysis of the parts supplied and especially 
depression of the sense of pain. Primary stimulation of the cen- 
tral nervous system with excitement, delusions, convulsions, in- 
creased respiration and rise of blood pressure, followed by paralysis 
with cold extremities, weak pulse and respiration and death in 
coma. 

THERAPEUTIC APPLICATION — Cocaine was formerly used 
in small doses on account of its primary stimulant action on the 
central nervous system. This use is now practically discontinued 
on account of the danger of forming a habit and of producing 
collapse in very susceptible subjects. 
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The main application of cocaine is as a local aruBsthetic to quiet 
pain and to allow painless operations. It is used in the eye to 
quiet the pain from foreign bodies, to remove cataracts , to perform 
iridectomy, enucleation, etc. It is also employed for practically 
all nasal and laryngeal operations and has the advantage in the 
nose of shrinking up the turbinated bodies, thus allowing a better 
field of operation. It is used subcutaneously for minor opera- 
tions and also for major operations as laparotomy. When applied 
for major surgical operations it is usually given by SchleicKs 
infiltration method. This consists of infiltrating a large bulk of a 
very dilute solution of cocaine between the layers of the skin. 
The local ana&sthetic action is brought about partly by the specific 
effect of cocaine and partly by the pressure of the fluid on the 
sensory nerve endings. 

Another method of using cocaine for major operations is by 
intraspinal injections. This consists of injecting o.oi to 0.02 G. 
by lumbar puncture. In about half an hour the lower limbs 
and abdomen become completely narcotized so that ampu- 
tations and laparotomies can be performed without pain. There 
are, however, two great objections which make this method 
impracticable, first the greater shock on account of the con- 
sciousness of the patient, and second, the poisonous symptoms 
consisting of delirium, nausea, vomiting, headache and collapse 
which often follow when cocaine is applied in this way. 

MATERIA MEDICA. 

Coca (U.S.P.). dried leaves of Erythroxylon Coca, a shrub growing in 
Bolivia, Peru and India. It contains a number of alkaloids, the chief one 
of which is cocaine. 

Fluideztractum Cocse. Dose: — 2.0-4.0 c.c. 

Cocaina CB.P.), white, crystalline alkaloid, insoluble in H2O, soluble 
in alcohol. It can be broken up into ecgonine, benzoic add and methyl- 
alcohol. 

Cocainae Hydrochloridum (U.S.P.,B.P.), colorless crystals, bitter and 
benumbing taste, soluble in HjO and in alcohol. It is decomposed by 
boiling water. Used locally in i to J per cent, solution to quiet pain, in 3 to 
6 per cent, solution to allow of surgical operation or examination by in- 
struments. The use of 10 to 20 per cent, solution is often attended by 
poisonous symptoms. Poisoning frequently results from local application in 
the urethra and bladder. It should not be used over a period of time for fear 
of producing habit. By Bier's intraspinal or by Schleich's infiltration 
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methods, not more than 0.02 G. should be used. Dose: — 0.005-0.05 G 
Br. (J-i grain), per day, up to o.i^ G. Average (U.S.P.) 0.03 G. 

Alpha- and Beta-Eucaine are local anaesthetics less poisonous than co> 
caine but very irritant. They do not dilate the pupil, nor constrict peripheral 
vessels. Used in 2 to 4 per cent, solutions. 

Holocaine is more poisonous than cocaine, and has no action on pupil 
and vessels. Used as a local anaesthetic in J to i per cent, solution. 

Stovain, white crystals soluble in water and alcohol. For local anaes- 
thetic action subcutaneously, use 0.5-1 per cent, solution, and effect comes 
in from one to four minutes and lasts twenty minutes; for mucous membranes 
of the nose and throat, hrp t; pey cf-nf. ^gUitlnnfi. and for spinal anaesthesia 
inject 0.05 G. into the medullary canal. 

Novocainum, white crystals soluble in water; used in from 5 to 20 per 
cent, solution. 

Alypin, white crystals also soluble in water; used in 2 per cent, solution. 

Orthoformium If ovum, benzoic acid derivative, which is almost insol- 
uble in water. It is not absorbed easily and does not produce poisonous 
symptoms but its local anaesthetic action is very weak and superficial. 
Used as a 10 per cent, to 20 per cent, ointment or powder ever painful ulcers, 
also internally in ulcers or cancers of the stomach in the form of a powder. 
Dose:— 0.5-1.0 G. 

Anaesthesin is another insoluble local anaesthetic with properties very 
closely resembling those of Orthoformium. Used both locally and inter- 
nally. Dose:— 0.3-0.5 G. 

GROUP OF CURARE. 

In curare, an arrow poison, which the Indians of South Amer- 
ica prepare from various species of strychnos, there is present 
the alkaloid curarine and a ntimber of closely related bodies. 
All these substances have practically the same main action which 
consists of a, paralysis of the motor end plates 0} nerves supplying 
slriaied muscles before any other organ is afiFected. 

When CURARINE is injected into animals, they lose the power 
of muscular contraction and after attemi)ts at walking fall in a 
limp condition to the ground. They are still able to make*^ num- 
ber of jerky contractions of the extremities while their respirations 
become fewer and fewer. The power of muscular movement 
soon disappears completely, first from the muscles of the 
limbs, and lastly from those of respiration. Warm-blooded 
animals die when the respiratory muscles are paralyzed. After 
0.00005 G. a frog may remain motionless for days, and finally 
recover when the poison has been excreted. 

In man we have practically the same general symptoms as in 
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Other animals, accompanied in the beginning by a feeling of 
ftillness in the head and headache, by an increased secretion of 
sweat, tears, urine, and later by a blueness of the skin when the 
muscles of respiration have been paralyzed. 

With small doses, in all animals, the circulation and ner- 
vous system remain practically unaffected. When large doses 
are administered, and artificial respiration is maintained, cura-. 
rine paralyzes the nerve terminations around the ganglia supply- 
ing the blood vessels, the inhibitory apparatuses of the heart and 
of the intestines. The blood pressure fa' Is on account of the 
dilatation of the vessels, incident to paralysis of their ganglia. 
The increased flow of blood to glands resulting from this 
dilatation of the blood vessels may account for the augmented se- 
cretion of tudne, sweat and tears. With large doses, there is an 
increase in the rate of the heart beat and a greater peristalsis 
of the intestines, because of the paralysis of the inhibitory ganglia 
of these organs. In very large doses curare paralyzes the central 
nervous system although in frogs it, at first, causes an increase 
in the reflex irritability of the cord when applied directly to this 
organ with the circulation destroyed. It has no effect on the 
muscles for enormous doses do not change their irritability. 

Curare is absorbed very slowly from the stomach, so slowly 
that no poisonous symptoms are seen from a dose given by the 
mouth, which is fatal when given subcutaneously or intravenously. 
The reason for this fact is that curarine is excreted more rapidly 
by the kidneys, than it is absorbed by the stomach so that a 
poisonous dose cannot have time to accumulate in the organism. 

Sugar and lactic acid may be found in the urine after poison- 
ing by curare. The presence of these abnormal products in this 
secretion and the destruction of glycogen in the muscles and liver 
are probably due to asphyxia. The metabolism is greatly de- 
creased on account of the paralysis of the muscular system, and 
consequently the exchange of carbon dioxide may be much 
lowered. 

Protocurarin is also found in the crude curare and it has the 
same qualitative although much stronger quantitative action than 
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curarine; besides there is also present Protocurin and Tubocura- 
rin, both with much weaker curare-like action than curarin. 
Curin on the other hand has almost the same effect as vera trine 
and does not belong to this group. 

SUMMARY OF THE GROUP ACTION — Paralysis of motor nerve 
endings of all striated muscles causing death by paralysis of the diaph- 
ragm and other respiratory muscles. Large doses given while 
artificial respiration is maintained produce paralysis oj the ganglia 
of blood vessels of the inhibitory apparatuses of the itUestines and 
heart, with resulting fall of blood pressure, increased intestinal 
peristalsis and quickening of the rate of the heart. Absorbed 
very slowly by stomach but rapidly from subcutaneous tissues. 
Excreted rapidly by kidneys. 

THERAPEUTIC APPLICATION.— The use of Curare is limited 
to conditions attended with convulsions such as tetanus, hydropho- 
bia and epilepsy. In tetanus and hydrophobia it must be given 
in doses sufficient to depress the motor nerve endings of all the 
skeletal muscles, yet not large enough to paralyze those of 
respiration. Either the pure alkaloid or the crude drug which 
has been standardized on frogs may be administered in the pres- 
ence of a medical attendant who should always be ready to per- 
form artificial respiration. The reports vary but on the whole 
the results are not satisfactory enough to warrant this form of 
treatment except when all others have failed. 

MATERIA MEDICA. 

Curare, dark brown resinous mass, soluble in water, varying much in 
strength Should be standardized on frog before using. The amount 
necessary to paraly^^ a 50 gram frog is equivalent to 0.00004 G. curarine. 

Curarinum Purissinum, brownish, yellow, amorphous bodv, soluble 
in water, alcohol, ether; does not form salts with ados. Dose: — 0.0005- 
0.003 G. subcutaneously. 

ACONITINE SERIES. 

The following series is composed of the groups of Aconitine, 
Conine and Veratrine which have many properties in common. 
They have a very striking depressant action on the vital centres in 
the medulla which leads to death, but this depression is usually 
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preceded by a more or less transcient stimulation of the same. 
Their action on the nerve endings of peripheral organs as those 
supplying sensory, motor and secretory apparatuses is usually 
first a stimulation as with muscarine, then later a depression as 
with atropine. With most drugs of these groups a curare-like 
depression of the motor nerve endings of striated muscle fibres 
is a prominent symptom in cold-blooded animals, but with a few 
members as coniine and sparteine, this action becomes well marked 
in the warm-blooded. The various alkaloids of this series pro- 
duce dilatation of the pupil. 

The picture of poisoning does not differ greatly in the different 
members. It consists of nausea, vomiting, diarrhoea, weakness, 
sweating and dryness of the skin, great dyspnoea and feebleness 
of the circulation with the sensorium remaining normal to the 
last. 

As might be expected, this series of groups is of but compara- 
tively small therapeutic value on account of the prominent depres- 
sion of the vital centres, and only occasionally a few members are 
used for some local or special internal purposes. 

GROUP OF ACONITINE. 

ACONITINE produces, at first, a primary stimulation of the end 
apparatuses of the sensory, motor and secretory nerves which is 
followed by paralysis. If rubbed into the skin in alcoholic 
solution, it gives rise to a sensation of burning and prickling at 
the place of application which is followed by local anesthesia 
as with cocaine. When taken internally in sufficient doses, it 
causes at first a burning and scratching sensation in the throat, 
oesophagus and stomach followed by salivation and vomiting, 
later by dryness and an unpleasant feeling in the mouth. Sweat 
may be at first profuse, but subsequently the skin becomes dry, 
and there is a sensation of tingling and smarting followed by a 
feeling of cold, diminished sensibility, great weakness, convulsions, 
difficult breathing, loss of sight and hearing. The respirations, 
at first hurried and deepened, afterwards become shallow and 
less frequent until they stop entirely, with almost simultaneous 
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arrest of the circulation so that death takes place in general col- 
lapse usually preceded by unconsciousness. 

The action of aconitine on the medulla consists of an exceed- 
ingly transcient stimulation of the vasomotor and respiratory 
centres, followed by depression, so that a very temporary increase 
in the force of the respirations and of the blood pressure is fol- 
lowed by a decrease. 

The heart| at first quickened for a short time, due to stimula- 
tion of the motor ganglia, is soon slowed by stimulation of the 
vagus and by depression of the ganglia. Then, the pneumogas- 
tric is also depressed and the pulse becomes more rapid. Finally, 
with further ganglionic paralysis, the heart becomes irregular 
and weaker until it stops entirely. 

The temperature is lowered by aconitine probably owing 
to the beginning of collapse. 

Fibrillary twitchings of the skeletal muscles are usually present 
in both cold and warm-blooded animals and are due to a stimu- 
lation of the motor nerve endings. Following these symptoms 
there is a complete muscular relaxation due to a curare-like 
paralysis of their nerve endings, while the muscles themselves 
remain unaffected. 

The alkaloids, Japaconitinei Pseudoaconitinei Delphinine 
and Staphisagrine have practically the same action as aconitine. 
Japaconitine and pseudoaconitine are more powerful while del- 
phinine is very much weaker. Staphisagrine differs from the 
others by exerting no action on the heart. 

SUMMARY OF THE GROUP ACTIOJX.— After a brief stimulation, 
powerful depression of the central nervous system with death from 
respiratory paralysis and fall of blood pressure. Motor ganglia 
and vagus of the heart, sensory, motor, and secretory nerve endings 
•first stimulated then depressed. 

THERAPEUTIC APPLICATION — ^Aconite preparations and 
aconitine were formerly much used to lower the body temperature 
and diminish the force of the heart in different febrile conditions 
attended with high pulse, but at the present time their internal 
use has been abandoned by the greater part of the best clinicians. 



Digitized by 



Google 



ACONITINE SERIES. 77 

because the fall of temperature which they produce is due to or 
accompanied by collapse, which we now regard as undesirable 
in any condition. They are still employed on account of their 
local aruBSthetic action in the form of ointments over neuralgic 
nerves. An ointment of delphinine has been used for the same 
purpose and also to destroy pediculi. 

MATERIA MEDICA. 

Aconitum (U. S. P.), Aconiti Radix (B. P.), tubers of Aconitum Napellus 
which resemble horse-radish in appearance and taste. They contain the 
alkaloid aconitine. 

Aconitina (U.S.P.,B.Pj is a white crystalline or amorphous body soluble 
in alcohol, insoluble in H^O, easily decomposed into ben^conine and acetic \ 
add. The pure alkaloid has proved fatal in the dose of 0.004 g. Dose : — 
Average (U.S.P.), o. oooijl G. -^S^ * — 

Tinctura Aconiti (U.S.?., B.P.), Dose:— 0.2-1.0 c.c. Br. (5-15 v\). 
Average (U.S.P.) 0.6 c.c. 

Unguentum Aconiti (B.P.). 

The alkaloid Japaconitine is found in Japaconitum, a Japanese aconite. 
Pseudoaconitine is found in Aconitum Ferox, while Delphmine and Sta- 
phisagrine are found in Delphinium Staphisagroea. 

GROUP OF CONIINE AND SPARTEINE. 

Besides Coniine, we place in this group the alkaloids Gelsemine, 
Lobeline and Sparteine on accoimt of a great similarity of action. 

CONIINE, like aconitine, depresses powerfully the central 
nervous system, after a brief primary stimulation. By its ac- 
tion, the respirations are at first deepened and quickened, due to 
stimulation of the centre, but this stimulation is soon replaced 
by depression, causing death by asphyxia. 

The symptoms of poisoning are not unlike those of aconite 
and consist of a tingling sensation followed by anaesthesia, a 
feeling of cold and great weakness usually accompanied by 
vomiting and diarrhoea. Fibrillary twitchings of the muscles, 
tremors and even convulsions may also occur. The cerebrum is 
not afifected early, as consciousness may persist almost until 
death. 

This alkaloid produces first a stimulation, then a depression 
of the end apparatuses of the secretory, sensory and motor 
nerve endings. The seat of action is probably, as with nicotine. 
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the ganglionic endings. As a consequence of this stimulation, 
we may observe salivation, nausea, vomiting and defecation. 

Coniine paralyzes the motor nerve endings of striated muscles 
in cold-blooded animals, just as curare. This action is but 
imperfectly seen in the warm-blooded, because death takes place 
too rapidly from paralysis of the respiratory centre. 

The heart is first slowed by stimulation of the vagus, but later, 
it is quickened by depression of this nerve. The pupils are 
dilated, probably by local paralysis. 

The alkaloid GELSEMININE has an action almost identical 
with coniine, but it is a much more powerful poison. 

LOBELINE when administered to warm-blooded animals causes 
an increase in the rate and depth of the resipratory movements, 
augmented reflex irritability, salivation and vomiting, and at 
last a cessation of respirations. Lobeline differs from coniine 
in that it stimulates to an appreciable degree the medulla, 
especially the respiratory centre, and also, to a certain extent, 
the spinal cord. The stimulation of the medulla causes the 
increase in respiration and vomiting, while the increase in reflex 
irritability is due to stimulation of the cord. Ultimately, however, 
the central nervous system, particularly the respiratory centre, 
is paralyzed as with coniine. A peculiarity of lobeline is that 
it paralyzes the endings of the vagus in the lungs and therefore, 
has a tendency to diminish or check spasm of the smaller 
bronchi. Its action upon the heart or pupils is the same as 
that of coniine. 

SPARTEINE produces almost the same effect on the central 
nervous system as coniine but it is much weaker than the latter. 
It diminishes the force of contraction of the heart and paralyzes 
the vagus. In dogs the pulse is at first accelerated, because of 
the paralysis of this nerve, while in rabbits and cats the depres- 
sion of the motor ganglia is paramount and the pulse is slowed 
as well as weakened from the beginning. 

The depression of the motor nerve endings of striated muscles 
is an important feature in the action of sparteine and the paral- 
ysis of the diaphragm due to this curare-like action, is probably 
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the cause of death after small poisonous doses, while after larger 
ones, death takes place from paralysis of the respiratory 
centre. 

SUMMARY OF GROUP ACTIOJX.— Just as inlhe preceding group, 
primary stimulaiian oj the central nervous system followed by 
great depression and collapse. The vagus as a rule, first stim- 
ulated then depressed. Sensory, motor and secretory nerve endings 
stimulated then depressed. Motor nerve endings of striated muscles 
so much depressed that with some members this becomes a factor 
in the production of death. Pupils dilated. 

THERAPEUTIC APPLICATION.— Coniine or poisoned hemlock, 
has no therapeutic application and is only of interest historically 
as being the poison used by the ancient Greeks to carry out 
the death sentence, and also because it has given rise to frequent 
cases of poisoning in modern times by being eaten accidentally 
in place of chervil or parsley, both of which it resembles in 
botanical appearance. 

Gelsemium preparations were formerly used to dilate the 
pupil, but they have been entirely substituted by atropine, as 
they caused marked local irritation. 

Lobelia is employed in the treatment of asthma on account 
of its action on the ends of the vagus in the limgs and on the 
respiratory centre. It is supposed to produce good efifects in 
this disease by dilating the constricted bronchi and by increasing 
the depth of respirations, thus allowing more air to enter the 
lungs. 

Sparteine was formerly administered to increase the force 
of the heart, which it does not do. It was also used as a diuretic. 
It has no such action, but the crude drug, the broom-plant, 
from which it is obtained contains a diuretic substance, Scoparin. 

MATERDl MEDICA. 

Conium (U.S.P.), Conii, Fructus (B.P.), green fruits of conium maculatum 
or poisonous hemlock, grows in Europe, Asia and Africa, and contains the , 
liquid, oily alkaloid coniine and also methylconiine. This was the poison 
used by the Greeks to execute Socrates. 

Gelsemium (U.S.?.), Gelsemii Radix (B.P.). roots of Gelsemium Sem- 
pervirens or Yellow Jasmine. Contains the alkaloid gelsemine and gel- 
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seminine. Only the latter, the amorphous gelseminine, possesses the action 
of this group. 

Flaideztractum Gelsemii (U.S.P.). Dose: — 0.3-0.5 c.c. Average 
(U.S.P.). 0.05 c.c, 

Tinctura Gelsemii (U.S.P.,B.P.). Dose:— 1.0-2.0 c.c. Br. (5-15 vi\). 
Average (U.S.P.), 0.5 c.c. 

Scoparius (U.S.P.), Scoparii Cacumina (B.P.) the tops of the broom 
plant Spartium Scoparius growing in Asia and Southern Europe. It con- 
tains the colorless liquid alkaloid sparteine and also the yellow amorphous 
scoparine which is said to have diuretic action. 

Succus Scoparii (B.P.). Dose: — 1-2 fl.3. 

Sparteinae Sulphas (U.S.P.), white crystalline body with a bitter saline y, 
taste, soluble in water and alcohol. Dose: — o.oi-o.i G Average (U.S.P.), d 
o.oi. G. 

Lobelia U.S.P.,B.P.), leaves and tops of Lobelia inflata or Indian 
Tobacco. Contains the alkaloid lobeline. 

Tinctura Lobeliae (U.S.P.). Dose :— 0.6-4.0 c.c. Average (U.S.P.). 
i.o c.c. 

Tinctura Lobeliae iEtherea (B.P.). Dose: — 5-i5n|^. 

GROUP OF VERATRINE. 

The most typical part of the action of VERATRINE on frogs is 
seen upon the muscular system. This action consists of a 
great slowing of the relaxation period of the muscles without any 
change in their rapidity of contraction. This condition is counter- 
acted by both fatigue and cold; for either of these will make the 
veratrinized muscle relax normally. It is much more difficult to 
induce fatigue in a veratrinized muscle than in a normal one. 

Under the influence of veratrine a frog may jump naturally, 
but afterwards it draws up its legs to the trunk with great diffi- 
culty on account of the decrease in the power of relaxation of 
the extensor musdles. 

Veratrine first stimulates the peripheral endings of sensory^ 
glandular and motor nerves, and also the central nervous sys- 
tem. This stimulation is soon replaced by a depression of all 
these parts. 

When a poisonous dose has been ingested by a human being, 
he first feels a burning and prickling sensation in the throat and 
stomach, which is followed by the same feeling over the entire 
body, by vomiting and by defecation, which may be bloody. 
These symptoms as well as the sneezing which results from 
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the inhalation of the powdered drug, are caused by the stimulation 
of the nerve endings. A sensation of numbness due to depression 
of the sensory nerves follows these symptoms of primary stimu- 
lation. 

The pulse at first is slow and full, due to the peculiar action of 
veratrine upon the heart muscle, and to the rise of blood 
pressure incident to the stimulant efifect on the vasomotor centre. 
After this primary stimulation, the vasomotor and respiratory 
centres become depressed and the subject becomes pale, his 
pulse feeble and irregular. He feels great weakness which 
is due to the depression of the central nervous system. He 
may be seized with convulsions and fibrillary twitchings. His 
respirations become fewer and shallower. His heart grows 
gradually weaker on account of the depression of the cardiac 
motor ganglia. Consciousness remains almost intact until 
death, which takes place in this general collapse. The action 
on the circulation of warm-blooded animals is complicated by a 
stimulation of the vagus followed by a paralysis, just as with 
aconitine. 

The stimulation of the secretory glands is well seen in frogs 
by a coating of foam over the skin, and in dogs and cats by 
marked increased salivation. Dogs exhibit very strikingly an em- 
barrassed spastic gait, due to the peculiar action of veratrine on 
muscles. 

PROTOVERATRINE difiFers only from veratrine in that it does 
not paralyze the terminations of the motor nerves and does not 
prolong the relaxation period of skeletal or cardiac muscles. It 
is also much more poisonous. 

SUMMARY OF GROUP ACTIOJX.— Central nervous system power- 
fully depressed after a primary stimulation just as by aconitine. 
Also same action on endings of sensory^ motor and secretory nerve 
endings. Special action on striated muscles decreasing their 
relaxation period. Heart also slowed by a ^^ veratrine action ^^ on 
the cardiac muscles. 

THERAPEUTIC APPLICATION. -Veratrine, like aconitine is 
used mainly externally in the form of an ointment, as a local anas- 
6 
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thetic ever neuralgic nerves. The crude preparations of vera- 
trum viride and veratrum album were formally employed for 
the same purposes as those of aconite, i. e., to reduced fever 
and lower the rate of heart beat, but the same objections apply 
to such a use as to that of aconite. 

MATERIA MEDICA. 

Veratrina (U.S.P.,B.P.)t a mixture of alkaloids prepared from Sabadilla 
seeds or Asagroea OflScinales (U.S.P.)or Schoenocaulon Officinales (B.P.)» in- 
cluding crystalline veratrine or cevadine, amorphous veratrine or veratridine 
and sabadilline or cevadilline. The mixture forms a whitish -gray semicrys- 
talline powder with an acrid taste producing a tingling, benumbing sensa- 
tion in the tongue. 

Unguentum Veratrinae (U.S.P.,B.P.)- 

OleatumVeratrinae (U.S.P.). 

Veratrum Viride (U.S.P.), American Hellebore, contains besides vera- 
trine, jervine, pseudojervine, etc. 

Tinctura Veratri (U.S.P.). Dose:— 0.5-2.0 c.c. Average (U.S.P.) i.o 

CO. 

Veratrum Album, white Hellebore, contains protoveratrine, jervine, 
pseudojervine, etc. It is used on the continent in place of veratrum viride. 

GROUP OF COLCHICINE. 

COLCHICINE produces severe irritation of the gastro-intestinal 

tract in a few hours after the ingestion of a sufficient dose which 
results in great abdominal pain, cramps, vomiting and diarrhoea. 
At first only the normal contents of the stomach and bowels 
are expelled, but later the excreta are composed of mucus and 
blood. Severe colics and tenesmus arise and the subject falls 
into a state of collapse, accompanied by a difficulty in moving 
at first the lower, and later the upper limbs. After death the 
mucosa of the alimentary canal is found to be greatly inflamed 
and it even shows ecchymoses. 

In animals, bloody urine with albumen and casts or even total 
suppression may be observed from the severe inflammation of the 
kidneys. This irritation may explain why a few centuries ago 
colchicum was used in small doses to stimulate the action of 
these organs and relieve dropsical conditions. 

The efl"ect on the gastro-intestinal tract and kidneys takes 
place' equally well after subcutaneous administration, although 
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it may be delayed for a few days only showing at first inflamma- 
tory reactions at the place of injection. Aside from evidences 
of inflammation there is no change in the secretion of urine, 
especially no constant alteration in the quantity of uric acid so 
that the action on the latter and gout is not supported by scien- 
tific observations. 

The central nervous system is depressed and with sufficient 
doses death occurs from paralysis of respiration although the 
cerebrum is but little affected as consciousness persists until the 
end. A diminution of cutaneous sensation is observed in the 
early stages of poisoning in dogs, although local anaesthesia 
does not result from topical application. 

In an ordinary case of poisoning in mammals, the heart is 
not profoundly affected, but in frogs colchicine produces the 
same action as veratrine upon this organ, i.e., a shortening of 
the relaxation period. The skeletal muscles also show the 
typical veratrine action. 

Colchicine is changed in the bodies of warm-blooded animals 
to dioxycolchicine. Such a change does not take place in the 
cold-blooded. Since colchicine acts but slowly in warm-blooded 
animals, and almost not at all in the cold-blooded, unless it 
has been previously oxidized, it is believed that the action of 
colchicine is due to its oxidation product. 

COLCHICEINE also present in colchicum has the same action 
as colchicine, but in a milder degree. 

SUMMARY OF GROUP ACTIOJX. ^Intense irritation of the gastro- 
intestinal tract and kidneys. At first, very little effect upon the 
central nervous system and heart, but later, death from paralysis of 
respiration. In animals, decrease in cutaneous sensation not due 
to paralysis of peripheral nerve endings. In frogs, veratrine action 
on heart and skeletal muscles. 

THERAPEUTIC APPLICATION.— The first use of colchicum in 
therapeutics was as a diuretic in dropsical conditions; then this 
application was laid aside and it was given chiefly in gouty and 
rheumatic affections, but of late it has not been so popular be- 
cause of its frequent failure to cure and also because it often 
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occasions very troublesome inflammations of the gastro-intestinal 
tract. It is possible that colchicum improves some cases of 
gout by its analgesic power, or it may be that the good elBfects 
sometimes observed come from some influence on the general 
metabolism. 

MATERIA MEDICA. 

Colchicum Radix (U.S.P.)> Colchicum Cormus (B.P.). the root and seeds 
of Colchicum Autumnale or meadow saffron, a plant growing in Europe and 
North Africa. It contains two active bodies, colchicin and colchiceine. 

Vinum Colchici (U.S.P., B.P.). Dose :— 0.5-2.0. Br. (10-30 tt^). 
Average (U.S.P.), 2.0 c.c. 

Colchicina (U.S.P.), is an amorphous, white or yellow nitrogenous body 
with an acid reaction, which crystallizes out of chloroform with two mole- 
cules of the latter. It is the methyl ester of colchiceine and is soluble in 
alcohol and water. Dose: — 0.0005-0.002 G. Average (U.S.P.), 0.000 5 G. 

GROUP OF EMETINE AND APOMORPHINE. 

We include in this group dififerent substances which are used 
in practical medicine, in large doses, to iftduce vomiting or 
in small doses, to increase the bronchials secretion. This increase 
is a secondary action brought about by the beginning nausea 
and is equivalent to that observed in spontaneous nausea and 
vomiting or in seasickness. 

The chief members of the group are certain alkaloids, Em- 
etine and Cephaline found in Ipecacuanha, Quebrachine, As- 
pidosamine, etc., found in the Queabracho bark, and lastly 
Apomorphine, the artificial emetic, made by boiling morphine 
with hydrochloric acid. 

EMETINE when given to a man in small doses, produces a 
feeling of nausea and a marked increase in the bronchial secretions, 
but if the dose is large, vomiting occurs in from half an hour to 
an hour and may be repeated a few times imtil the drug has 
been all ejected from the stomach. Diarrhoea frequently accom- 
panies vomiting and in dogs, marked inflammation of the stomach 
and intestines is usually observed. On postmortem examina- 
tion, the mucous membrane is swollen, reddened and contains 
many ecchymoses just as after arsenical poisoning. Such evi- 
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dences of irritation of the gastro-intestinal tract may even be 
observed after subcutaneous administration, a fact, which tends 
to show that this drug is excreted at least in part by the stomach 
and bowels. The site of injection also shows marked inflam- 
mation and often pustulation. The kidneys are frequently 
irritated. 

With all these evidences of local irritation and the fact that 
the vomiting is not very quick in appearance suggests that the 
emesis is due to a local action on the stomach rather than to 
stimulation of the vomiting centre. 

In warm-blooded animals, the blood pressure is lowered and 
death takes place from paralysis of the heart when emetine is 
given in sufficient doses intravenously or subcutaneously. Cold- 
blooded animals also show a paralysis of the heart muscle, of 
the central nervous system and a decrease of the irritability of 
the striated muscles. 

APOMORPHINE is the emetic par excellence, for it acts in a spe- 
cific way by stimulation of the vomiting centre. When given to a 
man or dog subcutaneously in sufficient doses, it causes profuse 
vomiting within three to ten minutes, usually accompanied and 
preceded by the symptoms of emesis, i. e., nausea, great weak- 
ness, muscular relaxation and accelerated pulse. These may 
at times be entirely omitted. Occasionally the weakness is so 
great that actual collapse occurs. 

The action is not so rapid by internal administration, because 
it takes longer for absorption and reaches more slowly the centre 
of vomiting. Very small doses, taken internally, may produce 
only nausea, muscular relaxation, increase in the bronchial and 
salivary secretions and in the pulse rate. 

Large doses administered to warm-blooded animals cause 
marked stimulation of the central nervous system, especially 
of the brain and medulla. Rabbits and cats become restless 
and their breathing is hurried. They move about to and fro 
violently and even go into convulsions. These symptoms of 
excitement at last pass away and the animals falls on the side 
relaxed, and dies from paralysis of respiration. 
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Paralysis of the striated muscles and heart is a striking 
symptom in frogs but not in warm-blooded animals. 

Apomorphine is excreted neither by the stomach nor bronchial 
tract, and in fact it is not found in any of the excretions. It is 
probable that the increase in bronchial secretions is due to 
beginning nausea, rather than to direct action. 

The Quebracho Alkaloids, Aspidospermine, Aspidosperma- 
tine, Aspidosamine, Quebrachine, etc., produce practically the 
same symptoms as apomorphine, but of these only Aspidosamine 
produces vomiting after subcutaneous administration. This 
action is, as that of apomorphine, also on the vomiting centre. 
All these alkaloids produce marked local irritation. 

SUBGROUP OF SAPOTOXIN AND SOLANINE. 

SAPOTOXINS are active glucosides found in plants as Saponaria, 
Sarsaparilla, Quillaja, Senega and Cyclamen which although 
soluble in water are not absorbed from the gastro-intestinal tract. 

When taken internally in large doses they produce severe 
irritation of the gastro-intestinal tract, resulting in nausea, 
increase in bronchial secretions, vomiting, pain in the abdomen 
and diarrhoea. 

When injected subcutaneously or intravenously, besides irrita- 
ting the place of application, they produce in small doses symp- 
toms of gastro-intestinal and renal inflammation, and in larger 
doses convulsions due to stimulation of the central nervous 
system. Finally they K:ause failure of respiration and the other 
symptoms resulting from paralysis of the central nervous system. 

Applied directly to the blood, even in very great dilution, 
they dissolve the red corpuscles. They paralyze striated 
and cardiac frog muscles just as do emetine, apomorphine and 
the quebracho alkaloids. 

SOLANINE, the poison found in germinating potatoes and in 
other members of the Solanacae family, resembles the sapotoxins 
in its action. 

It is a very powerful local irritant which may produce 
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abscesses at the site of injection, also violent vomiting and 
diarrhoea if given internally. It is absorbed with great diffi- 
culty so that it must be given intravenously in order to observe 
the general action. 

This consists, at first of a stimulation of the central nervous 
system followed by paralysis. After a stage of convulsive 
muscular contraction and general convulsions, there comes deep 
coma and death due to respiratory failure. 

After intravenous injection, solanine causes a breaking up of 
the red blood corpuscles with haemoglobinuria and acute paren- 
chymatous nephritis. 

In different cases of poisoning in man from taking solanine 
internally to study its effects, or after eating germinating, 
unripe or decaying potatoes, the symptoms have been nausea, 
vomiting, diarrhoea with great colic and abdominal tenderness, 
sleepiness, dizziness, sometimes cramps in the extremities and 
difficulty in breathing. 

HELVELLIC ACID found in the edible mushrooms, the morels, 
at times gives rise to cases of poisoning when the latter are eaten 
improperly prepared. Being very soluble in water, heivellic 
acid is easily dissolved out of the mushrooms by boiling with 
water, when they are made entirely harmless. Drying and 
keeping for a period of time also destroys the poisonous principle. 

The symptoms of poisoning in man consist of violent vomit- 
ing, sometimes accompanied by diarrhoea, dulling of the in- 
tellect, stupor, delirium, dilated pupils, convulsions, and at times 
a slight icteric coloration of the skin. Beyond the mild icterus 
no other evidence of destruction of red corpuscles occurs. 

The prominent symptom in dogs after intravenous injection 
is a destruction of red blood corpuscles which gives rise to a 
deposition of the haemoglobin in all the organs. The kidneys 
are much irritated and their secretion contains albumen, blood,, 
coloring matter and casts. 

SEPSIN, a basic body obtained from decomposed meat, yeast 
and so forth, and produced by the Proteus Vulgaris, has* a 
pharmacological action very closely resembling that of emetine^ 
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When administered internally to a dog, it causes nausea and 
vomiting and is quickly expelled. If, however, it is given sub- 
cutaneously or intravenously, it causes also irritation of the 
gastro-intestinal tract which takes the form of vomiting and 
diarrhoea, consisting at first of the normal contents, then of a 
bloody fluid and even at last of pure blood. It causes death 
either from the collapse incident to the violent gastro-intestinal 
disturbances or in large doses from direct paralysis of the central 
nervous system. 

At autopsy, it is found that the seat of action is chiefly at the 
pyloric end of the stomach, at the duodenum and rectum, 
while the Peyer's patches which are so much affected by ricin 
escape intense inflammation. Besides those ecchymoses present 
in the intestines, there are also some in the lungs, liver and 
spleen; and the latter, may contain hemorrhagic infarcts. 

It is probably a fact that many of the milder cases of poisoning 
from tainted meat, which show only gastro-intestinal symptoms, 
are due to the presence of sepsin; but this form of poisoning must 
not be confounded with botulism which is much more serious 
and exhibits many nervous symptoms. 

SUMMARY OF ACTION OF EMETINE GROUP AND SAPOTOXIN 
SUBGROUP. — The production of emesis with its attending symp- 
toms, increased bronchial secretion, nausea, muscular relaxation, 
general weakness and quick pulse. Irritation of the intestinal tract 
leading to diarrhoea. Depression of the heart and striated muscles and 
also of the central nervous system after subcutaneous administration, 

THERAPEUTIC APPLICATION.— Formerly vomiting was in 
current use for almost all sicknesses. Then, flourished ipecac; 
but nowadays, we find so few indications for it that the members 
of this group have lost much of their importance in therapeutics. 
Even in cases of poisoning, one of the few occasions to cause 
emesis, we usually prefer the stomach tube. 

In the nauseated stage preceding vomiting, the bronchial 
secretion is always increased so that all emetics can be used in 
very small doses as expectorants. 

Among the members of these groups, crude preparations of 
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quillaja, senega, sarsaparilla containing sapotoxines and 
saponines, also quebracho and ipecac are especially applicable 
for expectorant use, but on account of the disagreeable, nauseated 
weak feeling which they cause, are inferior to the direct expector- 
ant as the ammonium salts. 

Apomorphine, which is crystalline and rapidly absorbed, 
is not so suitable as an expectorant, because its action is too 
rapid and of too short duration. It is the ideal emetic. It pro- 
duces vomiting in man in from five to ten minutes after a dose 
of 0.005 G. It is sometimes used in cases where there is an in- 
dication to empty the stomach of ofiFending material, as of poison- 
ing by drugs or decomposed food. Its use is contraindicated in 
narcotic poisoning because the vomiting centre may be paralyzed 
and incapable of stimulation. 

Ipecac preparations are used mainly as emetics for children 
and in small doses as expectorants for adults. They are some- 
times employed in minute quantities to stimulate the gastric 
mucous membranes in atony of the stomach. Ipecac has been 
recommended as a valuable remedy for tropical dysentery. It 
may act in such cases purely as a local irritant in stimulating 
the processes of repair, or it may influence the causative agent. 
It is used especially in the form of Dover's powders to produce 
sweating in acute colds. The sweating is probably of a reflex 
origin from irritation of the gastro-intestinal tract. 

Besides its use as an expectorant, sarsaparilla has been em- 
ployed a great deal in the disease syphilis. It was at one time 
thought to have specific action, but now we believe that what 
benefit may be produced can be attributed to the improvement 
of the general metabolism on account of the stimulant action on 
the gastro-intestinal tract. It also serves as a vehicle for the 
administration of badly tasting drugs. 

MATERIA MEDICA. 

Ipecacuanha (U.S.P.)' roots of Cephxlis Ipecacuanha, a small shrub 
growing in Brazil, Bolivia and Peru, and Ipecacuahnse Radix (B.P.), the 
dried roots of Psychotria Ipecacuahnse. They contain the alkaloids eme- 
tine and cephaeline, both of which are quinoline derivatives. Emetine is 
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easily decomposed by standing, into a brown body, which has lost its powers, 
and is therefore not used in medicine. Dose : — As emetic. Average (U.S.P.) , 
i.oG. Br. (15-30 grains). As expectorant. Average (U.S.P.), 0.0656. 
Br. (i-2 grains). 

Syrupus Ipecacuanhse (U.S.P.). Dose:— Average (U.S.?.), 1^ 
16.0 CO. 

Vinum Ipecacuanh£e(U.S.P.,B.P.). Dose -.—Average (U.S.P.), i.o c.c. 
Br. (10 ni— ^fl.3). 

Aspidosperma or Quebracho is the bark Aspidosperma Quebracho, a 
tree growing in- Argentine and Chili. It contains the following alkaloids, 
aspidosamine, aspidospermine, aspidospermatine, quebrachine, hydro- 
quebrachine and quebrachamine. 

Fluidextractum Aspidospermatis. Dose: — 0.3 c.c. 

Apomorphinse Hydrocnloridum (U.S.P.,B.P.), is composed of minute, 
grayish crystals, soluble in 50 parts of water, turns dark by exposure to light 
without loss of strength. It is made by heating morphine with hydrochloric 
acid and is chemically morphine less one molecule of water. Dose: — 
0.005-0.015 G. Br. (iV-tV grain). Average (U.S.P.) expectorant, 0.002 
G., emetic, 0.005 G. 

SAPOmN BODIES. 

Sarsaparilla (U.S.P.), is the root of Smilax Officinalis and Sarsae Radix 
(B.P.), large climbers growing in tropical America. They contain the 
active glucoside parillin and also saponin. 
•* Fluidextractum Sarsaparillse (U.S.P.). Dose:— 2.0-5.0 c.c. Average 
(U.S.P.), 2.0 c.c. 
Extractum Sarsse Liquidum (B.P.). Dose:— 2-4 fl.3. 
•^ Syrupus Sarsaparillse Compositus (U.S.P.). Dose: — 10.0-15.0 c.c. 
Average (U.S.P.), 16.0 c.c. 

Quillaja (U.S.P.), Quillajae Cortex (B.P.), is the inner bark of Quillaja 
Saponaria, a tree growing in South America and India. It contains besides 
the inoffensive saponin, the very poisonous quillaja sapotoxine and quillaic 
acid. 
•* Fluidextractum Quillajae (U.S.P.). Dose: — Average (U.S.P.) 0.2 c.c. 
Tinctura Quillajae (B.P.). Dose:— 2.0-5.0 c.c. Br. (30-60 n^). 
Senega (U.S.P.), Senega Radix (B.P.), is the root of Poiygala Senega, 
a tree growing in the United States and Canada. It contains senegin, poly- 
galin and saponin. 
* Fluidextractum Senegae (U.S.P.). Dose:— 0.5-2.0 c.c. Average 

(U.S.P.), 1.0 c.c. 
41 Sjrnipus Senegae (U.S.P.). Dose:— 5.0-8.0 c.c. Average (U.S.P.), 
-H.o c.c. 

Tinctura Senegae (B.P.). Dose :— J-i fl. 5. 

GROUP OF SPHACELOTOXIN. 

For many years, extracts of ergot, the parasitic fungus which 
grows on rye or maize, have been employed to aid labor in 
pregnant women, also to arrest hemorrhage after parturition. 

The ingestion of ergotized rye and maize which is prevalent 
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in certain parts of. southern Russia and Italy, has given rise to 
quite severe epidemics of poisoning and these take the form 
of two types; the gangrenous accompanied by dry necrosis of 
tissues, and the convulsive accompanied by spasmodic seizures 
and contractions. 

This fungus seems to contain a number of active principles, 
several of which have the power of stimulating contraction of 
the uterus and peripheral blood vessels. The therapeutic activity 
and the poisonous action of ergot is chiefly dependent upon the 
substance Sphacelotoxine and its two compounds Secalintoxin 
and Chrysotoxin. 

SPHACELOTOXIN induces contractions of the pregnant uterus 
which may result in abortion if the dose is very large. It 
always strengthens its force of contraction when labor has begun 
and usually aids materially in expelling its contents. After de- 
livery, by contracting the relaxed uterus, it closes the open, bleed- 
ing sinuses, thus it prevents or arrests postpartum hemorrhage. 

It causes a contraction of peripheral blood vessels, which 
results in a marked rise of blood pressure. This contraction 
is due to a local action on the smooth muscles in their walls. 
This stimulation of the muscle fibres of the vessels may be so 
powerful and of so long duration that hyaline thrombosis is pro- 
duced with resulting gangrene. In animals, the action sphacelo- 
toxin may be demonstrated by the gangrene of roosters' combs 
and pigs' ears which occurs after administration of this substance 
for a certain length of time. Even one large dose may cause 
blueness of a cock's comb in a few hours. 

The medullary centres are at first slightly stimulated, but 
soon depressed, as death takes place from paralysis of respira- 
tion. 

This active principle of ergot produces a severe loc al irri tant 
a ction so that nausea, vomiting, diarrhoea and even ecchymosis 
in the intestines are seen after its internal administration. 

SECALINTOXIN and CHRYSOTOXIN have the same action 
as sphacelotoxin except that secalintoxin has only one- fifth 
while chrysotoxin one-fiftieth the strength of sphacelotoxin. 
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CORNUTINE an alkaloid, often but not always found in ergot, 
differs considerably from sphacelotoxin in its action. It pro- 
duces a rise of blood pressure due to contraction of the blood ves- 
sels, but this action is purely central caused by stimulation of the 
vasomotor centre. At first, it also stimulates the respiratory 
centre in the medulla and produces an increase in the respira- 
tions. Like picrotoxin, it stimulates the convulsive centres 
and brings forth convulsions. Other evidences of medullar}^ 
stimulation are slowing of the pulse due to action on the vagus 
centres, nausea and vomiting from its effect on the vomiting 
centre. Large doses paralyze completely the central nervcms sys- 
tem and death is due to failure of respiration. 

The skeletal muscles of the frog show a retardation of the 
relaxation period just as after veratrine, although the heart 
muscle is not affected in this way, and the slow rhythm is due 
purely to central vagus stimulation. 

After the administration of cornutine the uterus shows wave- 
like contractions whether pregnant or not, but these are due only 
to central action and are not energetic enough to cause an ex- 
pulsion of its contents. 

ERGOTINIC ACID, another constituent of ergot, has none of 
the action of this group. It acts like the sapotoxines and merely 
produces irritation of the gastro-intestinal tract, but no general 
symptoms after internal administration. Yet after subcutaneous 
or intravenous injections, it produces paralysis of the nervous 
system just as the sapotoxins. 

Acute ergot poisoning in man consists mainly of gastro-in- 
testinal irritation with nausea, vomiting and diarrhoea, and of 
stupor, collapse and death from failure of respiration; the latter 
may be preceded by convulsions. 

Chronic poisoning which occurs in countries where ergoted 
rye or maize is eaten can be divided into two types, the con- 
vulsive and the gangrenous. 

The convulsive type begins with headaches, heaviness of the 
head, dizziness, roaring in the ears and the especially character- 
istic symptom of formication which lasts through the whole 
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disease, also, a feeling of anaesthesia in the fingers and toes, great 
thirst, vomiting, colics, diarrhoea and in the severer cases twitch- 
ings and painful clonic and tonic contractions of dififerent muscles, 
especially the flexors. Tetanic or epileptiform attacks occur 
until death results either from exhaustion or from the convulsions. 

The gangrenous type presents about the same symptoms at 
the beginning, but in a few days or weeks, there occurs in dififerent 
parts of the limbs a feeling of cold and deadness followed by 
dry gangrene. The toes and feet are more likely to be afiFected 
than the fingers and hands. Whole toes may drop oflF and death 
may result from exhaustion or secondary infection. 

The convulsive type is more prevalent in Germany and Rus- 
sia where the ergot is especially apt to contain larger quantities 
of cornutine and although such a form of chronic poisoning cannot 
be reproduced in animals, yet it is possible that cornutine which 
causes convulsions in acute poisoning is a factor in this form of 
ergotism. 

SUBGROUP OF HYDRASTINE. 

HYDRASTINE, from Hydrastis, produces at first, a stimulation 
of the medulla and then of the cord which result in increased 
respiration, a rise of blood pressure, a slowing of the pulse and 
convulsions. These symptoms are quickly followed by those of 
paralysis and there occurs decreased respiration, increase in 
pulse rate and fall of blood pressure. The latter is due to both 
depression of the medulla and paralysis of the heart muscle. 
The rise of arterial tension may be elicited with doses insufficient 
to cause increase in reflexes or general paralysis. 

HYDRASTININE, an artificial substance, formed from hydras- 
tine, produces much less action on the central nervous system 
than the latter, although in large doses it also produces death 
from paralysis of respiration. 

It always causes a contraction of peripheral blood vessels, 
due both to local and central action and in a more marked 
degree than hydrastine. 

It does not paralyze the heart as does its antecedent, but may 



Digitized by VrrOOQlC I 



94 CONSTITUTIONAL ORGANIC DRUGS. 

even augment its strength. It also increases the power of the 
skeletal muscles in frogs, but it has not been shown to improve 
the contractions of the uterus. 

SUMMARY OF ACTION OF SPHACELOTOXINE GROUP AND 
HYDRASTINE SUBGROUP — Powerful contraction of the preg- 
nant uterus and also of smooth muscles in the walls of blood 
vessels; the former aiding expulsion of the contents of uterus and 
diminishing hemorrhage of this organ; the latter increasing the 
general blood pressure. At firsts stimulation of the central nervous 
system followed by depression with death from failure of respiration. 
Chronic ergot poisoning consisting of two types, convulsive and 
gangrenous. 

THERAPEUTIC APPLICATION.— On account of the contracting 
action on blood vessels, the substances of these groups, especially 
in the form of crude preparations of ergot and hydrastis, have 
been used a great deal in former times to arrest hemorrhage 
from internal organs. This use is not strictly rational because 
the contraction of vessels is accompanied by a rise of blood 
pressure which would obviously tend to overcome the good 
effects, i. e., decrease in amount of bleeding and formation of 
clot and favorable results were rarely obtained. 

Nowadays, these drugs are used almost exclusively for Aew- 
orrhage in the uterus. Here the action is very marked be- 
cause, besides a contraction of the vessel wall, we have at least 
in the case of ergot, a contraction of the uterine fibres around 
the bleeding vessels which closes their apertures. 

Ergot is employed to arrest hemorrhage in the uterus from any 
cause, but especially after parturition. It is also used to remove 
submucous fibroids and this result is brought about by cutting 
off their blood supply. It is of service to aid the subinvolution of 
the uterus after child birth or abortion. 

Hydrastis and its preparations are used mainly to arrest 
hemorrhage from the uterus not connected with pregnancy, and 
to decrease too profuse menstruation. Crude preparations of 
hydrastis are also used as tonics on account of the bitter ber- 
berine which they contain. 
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MATERIA MEDICA. 

Ergota (U.S.PmB.P.), Claviceps Purpurea, is a fungus replacing grains of 
rye. It grows in Southern Europe and contains Sphacelotoxin and its com- 
pounds Secalintoxin and Chrysotoxin, besides Cornutine and Ergotinic Acid. 

Sphacelotoxin is a bitter resin producing the characteristic action of er- 
got on the uterus and blood vessels. 

Cornutine is an amorphous alkaloid or mixture of alkaloids, producing 
action similar to the picrotoxin group. 

Ergotinic Acid is a nitrogenous glucoside with similar action to the sapo- 
toxines. 

FluideztractumErgotae (U.S.P.). Dose :— 2.0-4.0 c.c. Average (U.S.P.) 
2.0 c.c. 

Extractum Ergotse (U.S.P.,B.P.). Dose :— 0.3-1.0 G. Br. (2-8 grains.) 
Average (U.S.P.) 0.25 G. 

Vinum Ergotae (U.S.P.). Dose:— 4.0-16.0 c.c. Average (U.S.P.) 
8.0 c.c. 

Hydrastis (U.S.P.), Hydrastis Rhizoma (B.P.), or Golden Seal, roots 
of Hydrastis Canadensis which contains the alkaloids hydrastine, berberine 
and canadine. Canadine is present in such small traces that it does not 
influence the action of the crude drug. It acts like morphine. Berberine 
is almost inactive. 

Hydrastina is a white oystalline alkaloid, soluble in alcohol and insoluble 
in water. 

Hydrastlninse Hydrochloridum (U.S.P.), artificial alkaloid formed by 
the oxidation of hydrastine. Dose: — 0.01-0.05 G. Average (U.S.P.) 
0.03 G. 

Fluideztractum Hydrastis (U.S.P.). Dose: — 0.3-4.0 c.c. Average 
dose (U.S.P.) 2.0 c.c. 

Tinctura Hydrastis (U.S.P.,B.P.). Dose :— 0.5-2.0 c.c. Br. (15-60 
n\). Average (U.S.P.) i.o c.c. 

Glyceritum Hydrastis (U.S.P.). Dose :— 0.3-4.0 c.c. Average dose 
(U.S.P.) 2.0 c.c. 

Stypticin (Methoxyhydrastinine), is the same as cotamin and is obtained 
by decomposing narcotin. It is a white crystalline body with physiological 
action and uses similar to hydrastinine. Dose: — 0.02-0.03 G. 

GROUP OF DIGITOXIN, 

"Heart poisons" or "heart tonics" are the names sometimes 
given to the large list of substances belonging to this group. 
The best known and most characteristic members are the active 
principles extracted from the leaves of Digitalis or Fox glove, 
i. e., Digitoxin, Digitalin and Dlgitalein. 

Crude drugs containing various members of this group were 
employed by the Ancients; but the action on the pulse was first 
described by the English clinician Withering in the i8th cen- 
tur}\ Although he recommended digitalis only as a diuretic 



Digitized by 



Google 



96 CONSTITUTIONAL ORGANIC DRUGS.* 

to remove accumulated fluid, yet he claimed that the good 
eflFect was best seen when the pulse was weak and that its use was 
followed by a great increase in the quantity of urine voided, 
accompanied by a marked strengthening in the force of the 
pulse with a diminution in its rate. 

When a solution of DIGITOXIN is administered to a fenestrated 
frog, there is to be observed, at first, a great increase in the force 
of contraction of the heart. It becomes white in systole on 
account of the very complete emptying of the ventricles; the 
rate of beat is much slowed; later, it becomes irregular and 
peristatic waves are seen going over the organ, and, at last, the 
heart stops suddenly and completely contracted in systole. If 
at this moment the organ is distended by a column of fluid, it 
starts to beat again very energetically as long as the pressure is 
increased to a certain point, and when this point is reached, the 
heart loses its irritability and stops for good. These facts seem 
to show that the stoppage of the frog's heart in systole is not due 
to a loss of contractibility but rather to a loss of elasticity. 
This loss of elasticity causing systolic arrest takes place only in 
the inner layers of the muscles of the heart because if by a special 
apparatus, digitoxin is applied only to the outer surface, then, 
this organ shows the increase in pulse volume and the slowing 
of rate but stops in diastole instead of systole. 

The increase in force of the frog^s heart under digitoxin is suffi- 
cient alone to raise materially the blood pressure because if this 
organ is isolated and blood vessels are excluded by connecting 
it with a glass vascular system, the result is a marked rise of 
arterial tension. 

In warm-blooded animals also the main action of these 
substances is seen upon the heart. At first, the force of this 
organ and capacity for work is greatly increased, the rate is as a 
rule decreased, then with large doses the force is diminished, it 
becomes irregular and stops completely. 

The action of digitoxin upon the heart may be divided into 
four stages. The first consists of an increase in the force of con- 
traction due to direct stimulation of the cardiac muscle, usually 
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accompanied by a diminution in rate secondary to stimulation 
of the vagus, both centrally and peripherally. The blood 
pressure rises, chiefly as result of this increased force of the 
muscle. The second stage consists of a further increase in force, 
but also of an increase in rate due to depression or exhaustion 
of the vagus. The blood pressure is still high. In the third 
stage the blood pressure is high, but irregular, as is also the 
pulse. This is due to beginning exhaustion of some cardiac 
fibres. In the fourth stage the blood pressure falls, accompanied 
by great irregularity in rate and force of the heart's contraction. 
In warm-blooded animals the heart stops paralyzed in diastole, 
but as mentioned before in the cold-blooded, as the frog and 
turtle, it stops in systole. 

The amount of vagus action varies considerably in different 
individuals. There are cases in human beings, especially in 
febrile conditions, when the stimulation of this nerve is not ob- 
served and the pulse is not slowed. On the contrary, others 
show a very strong stimulation of the pneumogastric, which 
may make the pulse dangerously slow. 

Although the force of the pulse is raised by digitoxin in the 
presence of paralysis of the blood vessel walls, yet it is possible 
that under normal conditions the vasomotor system is stimu- 
lated centrally and peripherally and that this condition assists 
in the raising of the arterial tension. Digitoxin seems to contract 
at least temporarily the vessels of the limbs and of the splanchnic 
area. Digitalin and strophanthin seem to contract those of the 
splanchnic area only, but to dilate the vessels of the limbs and 
brain. 

No increase in the flow of urine is seen after the use of the 
digitoxin series in normal human beings, but in dropsical 
conditions, especially those due to weakness of the heart, a great 
diuresis may be observed. This diuresis is, therefore, not due 
to a direct action upon the renal epithelium, but rather to the in- 
creased circulation through the kidney incident to the rise in blood 
pressure. 

Few symptoms referable to the central nervous system are 
7 
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observed during the action of small doses of digitoxin. The 
convulsions which occur near death after poisoning with digi- 
talis are probably due in part to stimulation of the convulsive 
centre in the medulla and in part to the asphyxia, which results 
from the failing circulation. 

An exceedingly important action of the digitalis group is the 
local irritant one which is sometimes so severe as to produce 
after internal administration, nausea, vomiting, diarrhoea with 
marked inflammation of the gastro-intestinal tract, and after sub- 
cutaneous injection, abscess and sloughing. The nausea and 
vomiting caused by the heart poisons is sometimes so distressing 
as to force the discontinuance of the internal administration in 
some cases of cardiac insufficiency. 

Habit or tolerance is never noticed even after using digitalin, 
digitoxin or strophanthin for periods or months, and, with suitable 
doses the increase in the pulse volume and decrease in pulse 
rate is as obvious at the end as at the beginning of the period. 
On the other hand if the dose has been rather large, evidences 
of cumulative effects may occur, as in the case of Prof. Koppe, 
who had taken on three successive days a large dose of digitoxin 
and who showed on the fourth day alarming symptoms of car- 
diac failure. Other less serious symptoms of overdoses or of 
cumulative effects are the following; irregularity of a previously 
regular pulse with quickening, also a feeling of pressure and 
pain around the heart, sometimes dizziness and specks be- 
fore the eyes and a sensation of great weakness and dyspnoea. 
Marked delirium and hallucination sometimes occur and are 
probably due as are most of the other symptoms to disturbance 
of the circulation. 

The other members of this group, as Strophanthine Scillain, 
Convallamarin, Helleborin, Bufonin, Bufotalin, Erythro- 
phleiUi etc., have practically the same qualitative action as 
digitoxin, digitalin and digitalein. Some of them as eryth- 
rophlein and strophanthin have to a certain extent, local 
anaesthetic action. 

SUMMARY OF GROUP ACTION — Intense siimidatian of cardiac 



Digitized by 



Google 



GROUP OF DIGITOXIN. 99 

muscles causing increase in the force of the pulse and a rise of 
blood pressure, with medicinal doses. Depression of the heart 
muscle with irregularity, faU of blood pressure and death from 
cardiac failure with large toxic doses. Arrest 'of the heart in 
diastole in warm-blooded but in systole in cold-blooded animals. 
At first, stimulation of the vagus with slowing of pulse followed 
by the depression of this nerve and a quickened pulse. Marked 
local irritation sometimes leading to vomiting and diarrhoea after 
internal administration. Tremendous increase in the flow of 
urine in dropsical conditions due to uncompensated heart. Cen^ 
tral nervous system but secondarily affected and action on these 
parts of but little importance in poisoning. 

THERAPEUTIC APPLICATION.— The indication par excellence 
for the use of the heart tonics is in conditions where the heart 
is accomplishing an insufficient work and where the blood pressure 
is too low, and the arteries improperly filled. The main use, 
therefore, is in the treatment of cardiac diseases, especially those 
of valvular origin, either stenosis or insufficiency. 

Digitalis and allied substances are indicated in these con- 
ditions only when the heart is incapable of doing its normal 
work, and especially when such symptoms of incompetency as 
cyanosis, dyspnoea or dropsy are present. These drugs often 
have remarkable action in reducing the size of a dilated heart 
and also in producing a compensatory hypertrophy. The 
diminution in the rate of the pulse should not be used alone as a 
criterion of the good results of digitalis, for irritability of the 
vagus may be decreased from one cause or another. Then the 
pulse will not be decreased in rate, although the heart may be 
much strengthened and the dyspnoea, cyanosis and oedema may 
have disappeared, while the urine is increased in quantity. 

In toxaemias- where there is much acute myocardial degen- 
eration, no good effects may be seen after the administration 
of members of the digitalis group. When compensatory hy- 
pertrophy is reached and when no symptoms of failing com- 
pensation are present, these substances are coniraindicated. 
Great caution should be observed when much myocarditis is 
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present, as these drugs may strain the heart and produce a sudden 
stoppage. They can be used with good effect in pericarditis 
and in conditions where the circulation through the lungs is 
impeded as in phthisis, pneumonia and pleurisy, 

MATERIA MEDICA. 

Digitalis (U.S.P.), Digitalis Folia (B.P.), leaves of Digitalis Purpurea or 
Foxglove, contain the glucosides digitalin, digitalein, and digitophyllin, and 
the neutral body digit oxin, all of which possess the characteristic digi toxin 
action. Besides these, are present to a small extent two resin toxiresin de- 
rived from the decomposition of dlgitoxin and digitaliresin from that 
of digitalin. They do not act like digitoxin, but belong to the picrotoxin 
group. A member of the saponin group is also present in digitalis, i. e., 
digitonin. The leaves which are official, contain mainly digitoxin, and digi- 
tophylline, while the seeds contain digitalin and digitalein. 

Digitoxin is a neutral body soluble in alcohol, insoluble in water. It is 
absorbed with difficulty, but also excreted with difficulty so that its effects are 
cumulative. It is very irritant locally. Dose : — o.oooi G. 

Digalen, special solution of amorphous digitoxin in water and glycerine. 
Dose: — 1.0-2.0 c.c. 

Digitalin and Digitalein are soluble in water. They are much weaker 
than digitoxin. Digitalin is decomposed in the stomach by the gastric 
juice, but it may be administered subcutaneously as it is not very irritating. 
Dose: — 0.002-0.006 G. 

Digitalin Verum. pure preparation of Digitalin. Dose : — 0.002-0.005 G. 

TincturaDigitahs (U.S.P..B.P.). Dose:— 0.3-2.0 c.c. Br. (5-15111). 
Average (U.S.P.) i.o c.c. 

Fluidextractum Digitalis (U.S.P.). Dose: — 0.01-0.2 c.c. Average 
(U.S.P.) 0.05 c.c. 

Infusum Digitalis (U.S.P.). Dose:— 4.0-1 6.0 c.c. Average (U.S.P.) 
8.0 c.c. 

- The tincture and fluid extract contain a larger percentage of digitoxin 
than the infusion because the latter is more easily extracted by alcohol. 

Strophanthus (U.S.P.), seeds of Strophanthus Hispidus and Strophanthus 
Semina (B. P.), seeds of Strophanthus Kombe, containing the nonglucosidal 
bitter principle, strophanthin. 

Tinctura Strophanthi (U.S.P., B.P.). Dose:— 0.1-0.6. Br. (5-15 nt). 
Average (U.S.P.) 0.5 c.c. 

Scilla (U.S.P., B.P.), Squills, bulbs of Urginea Maritima or Broom, contain- 
ing the brown bitter glucoside scillain, insoluble in water, soluble in alcohol. 

Tinctura Scillae (U.S.P.,B.P.). Dose :— 0.3-2.0 c.c. Br. (5-15 nt). 
Average (U.S.P.) i.o c.c. 

Fluidextractum Scillae (U.S.P.) Dose:— 0.03-0.2 c.c. Average (U.S.P.) 
o.i c.c. 

Other members of the digitoxin group are the following substances. 

Convallamarin, glucoside soluble in alcohol, extracted from the Con- 
vallaria Majalis or Lily of the Valley. 

Helleborin, glucoside soluble in water, and Helleborein insoluble in water, 
both from Helleborus Niger. 
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Apocynein and Apocynin from Apocynum Cannabinum or Canadian 
Hemp. 

Eunonymin from Eunonymus Atropurpureus. 

Adonidin from Adonis Vemalis. 

Antiarin from Antiaris or Upastree. 

Neriin from Nerium or Oleander. 

Thevetin from Thevetia. 

Erythrophlein, the only alkaloid of this series. Extracted from bark or 
Erythrophleum Guineense. 

Epinephrin from suprarenal extract. 

Bufonin and Bufotalin from toads' skins. 

GROUP OF QUININE. 

The group is composed of QUININE and other alkaloids extracted 
from the Cinchona bark and the characteristic action of its mem- 
bers is a decrease of the junctional activity of all forms of protoplasm; 
the poisonous action being greater, the lower the scale of the 
protoplasm. On account of this selective action for lower 
organism, enough quinine may be given to a highly organized 
individual as man which will not impair his vital functions but 
will attack a unicellular parasite in his blood, as the malarial 
protozoon. It is upon this fact that the greatest specific use of 
quinine in the treatment of malaria is based. 

When fresh water amoeba or infusoria are treated with a 
very weak solution of quinine, there is first, an exceedingly tran- 
sient increase in their movements, followed rapidly by a decrease 
and complete arrest with granular degeneration of the proto- 
plasm. When more quinine is used, the arrest of the movements 
and the granulation is immediate. A similar eflfect has also 
been observed upon leucocytes and upon the protozoa of malaria. 

On account of the decrease in the movements of leucocytes, 
their passage through the walls of the blood vessels and the 
formation of inflammatory exudates may be checked. The 
number of leucocytes in the blood is also decreased. The spleen 
is diminished in size when pathologically enlarged in malarial 
fever. 

In frogs, quinine produces, besides a condition of narcosis, 
some increased reflexes due to a preliminary stimulation of the 
cord. This is, however, followed by general paralysis of the 
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whole central nervous system. This eflfect is not remarkable 
as it is usual with most protoplasmic destroyers, before the 
decrease in the functional activity and death of the tissues, 
that there should be a preceding stage of increased irritability. 
Also in the muscles of the frog there is to be observed, at first, 
an increased power of contraction and capacity for work but 
rapid tiring. The heart muscle never shows increased activ- 
ity, but from the first, a decrease in force and ultimately com- 
plete arrest. 

Corresponding to the destruction of the lower forms, there 
occurs a decrealse in the metabolism of warm-blooded animals. 
The nitrogenous end products in the urine are diminished and 
the formation of heat is lessened. As a sequel of this action on 
metabolism, a febrile temperature may be lowered. 

On account of its general action on protoplasm, quinine is a 
local irritant. When injected subcutaneously much pain is 
felt and sloughing occasionally occurs. Given by the mouth, 
it produces in small quantity, an increase in appetite and in the 
secretion of digestive juices, while in larger quantities, irritation 
and inflammation of the gastro-intestinal tract, with decreased 
appetite, nausea, vomiting and sometimes diarrhoea. 

The highly organized protoplasm of the central nervous 
system of mammals is less affected than that of the lower forms. 
Yet in suflBcient quantities the same depressant effect is to be ob- 
served. Sensation and consciousness is decreased and death is 
produced by paralysis of the respiratory centre and of the heart. 

The rate of the heart beat is at first increased, probably 
through central depression of the vagus. In consequence of the 
increase in rate the blood pressure may be slightly raised. The 
cardiac muscles are soon affected, when both the rate and force 
of the circulation are decreased and the blood pressure falls, 
until the heart stops entirely. 

Quinine is rapidly excreted by the kidneys, partly as such, 
and partly as an oxidation product. 

When this drug is given in large doses to an ordinary individual 
or in moderate doses to a very susceptible human being, various 
symptoms called untoward effects occur. Among these are 
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headaches, fullness in the head, dizzmess, roaring in the ears, 
disturbances of vision with partial or complete blindness, deafness, 
dulling of consciousness, sleepiness and even coma. These 
symptoms usually subside after the withdrawal of the drug, al- 
though blindness and deafness have lasted over quite a period of 
time. The aural disturbances are said to be due to congestion 
of the middle ear, while those of the eye are attributed to anaemia 
of the retina. Other symptoms probably due to the irritant 
effect of quinine are gastro-intestinal inflammation, skin eruptions 
and irritation of the kidneys. Bleeding from the latter and 
other mucous membranes may also occur. Abortion, which is 
said to have been seen after quinine, is probably due to both 
irritation of the gastro-intestinal tract and also to a stimulant 
action on the smooth muscles of the uterus, corresponding ttf the 
muscular stimulation observed in frogs. 

The other alkaloids of cinchona possess an action closely 
resembling that of quinine, except that they have some tendency 
to produce increased reflex irritability and convulsions. They 
are all weaker, except cinchonidine. 

SUMMARY OF GROUP ACTlOIf.— Protoplasmic poison causing 
arrest of movementSj granular degeneration and death of lower 
forms. Specific poison to Plasmodium of malaria. Depressant to 
movements of leucocytes, thus stops inflammatory exudates. Un- 
toward effects on ears and eyes causing roaring in the ear, partial 
blindness and deafness, also skin eruption, gastro-intestinal dis- 
turbance and irritation of kidneys. Depressant to central nervous 
system and heart. 

THERAPEUTIC APPLICATION.— The main use of quinine is as 
a specific in the treatment of malarial fever. Its action is more 
marked on the young forms and in order to affect these most 
powerfully, it is usually administered in large doses a few hours 
before the division of the parasite which is coincident with the 
chill. Thus the blood is made to contain a maximum amount of 
the drug at the time of division. It is also employed as a pre- 
ventative of malaria in districts where it is prevalent, but for this 
purpose only small doses are necessary. 
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It is used in the form of rectal injections in amcsbic dysen- 
tery y with the hope that it may destroy the protozoa of this aflfec- 
tion as it does those of malaria. 

Quinine is used as an antipyretic in febrile diseases other than 
malaria, such as typhoid fever, typhus, pneumonia, tuberculosis 
and septicaemia, but its antipyretic action in such conditions is not 
c^ powerful as that of the newer coal tar preparations, which have, 
in great measure, replaced it. 

It has been used as an analgesic in neuralgia and headache. 
When these conditions are not of malarial origin, its good effects, 
if any, may be explained by the depressant action upon the cen- 
tral nervous system. 

It is also employed in wasting diseases and convalescence from 
acute affections as slu appetiser because of its bitter taste, and as a 
gastro'intestinal stimulant to increase the digestion and absorption 
of food. For the last indication the crude preparations of cin- 
chona are usually administered before meals in an alcoholic 
beverage. 

MATERIA MEDICA. 

Cinchona (U.S.P.)» bark of Cinchona Calisaya and other hybrid species, 
Cinchonas Rubrae Cortex (B. P.), bark of Cinchona Succirubra. The Cinchonas 
grow in South America, India and Malay Isles. They contain in the native 
I per cent., in the cultivated 5 per cent, alkaloids. About half of this is quinine. 
The balance is composed of a variety of closely allied bodies, of which the prin- 
cipals are quinidine, cinchonine and cinchonidine. 

Tinctura Cinchonae (U.S.P.,B.P.). Dose:— 0.5 c.c. Br, (}-ifl.3). 
Average (U.S.P.), 4.0 c.c. 

Tinctura Cinchonae Composita (U.S.P.,B.P.). Dose: — 4.0-15.0 c.c. 
Br. (i-i fl. 3). Average (U.S.P.), 4.0 c.c. 

Vinum Quininae (B.P.). Dose:— 15.0-30.0 c.c. Br. (i-fl. 3). 

Quinina (U.S.P.), a white, crystalline alkaloid, soluble in 1750 parts HjO, 
and in 0.6 parts of alcohol. It forms crystallizable salts with an mtensely 
bitter taste. The most commonly used are the sulphate, bisulphate and 
hydrochlorate. When given subcutaneously or intravenously, the last two 
are preferred on account of their greater solubility. 

Dose of Quinine and all its salts 0.2-1.0 G.; Br. (i-io grains). Average 
(U.S.P.), 0.256. For malaria usually given in the dose of i.o G. about two 
hours before the expected chill and a few tenths at intervals during the balance 
of the time. For amoebic dysentery given in the form of high enemata 
containing o.i percent, quinine. 

Quininae Sulphas (U.S.P.,B.P.), soluble in 720 parts HjO and 86 parts of 
alcohol. Contains 74 per cent, quinine. 
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Qttininae Bisulphas (U.S.P.)' soluble in 8} parts H2O and 18 parts of al- 
cohol. Contains 60 per cent, of quinine. 

Quininae Hydrocnloridum (B.P.), soluble in 18 parts HjO and 0.6 parts 
alcohol. 

Quininae et Urea Hydrochloridum, soluble in about i part of HjO. 
Suitable for subcutaneous injection 

Euquinine, ethylester of quinine, said to possess therapeutic virtues of 
quinine without bitter taste. Dose same as quinine. 

Aristoquinine, another artificial derivative of quinine, white, tasteless 
powder. Dose same as quinine. 

GROUP OF ACETANILID AND PHENOL. 

This group comprises chiefly bodies extracted from coal tar, 
their derivatives and synthetic products, besides certain sub- 
stances obtained from wood tar and also some natural deposits 
having a resemblance to the first in composition and action. 

The use of members of this series to reduce fever temperature 
dates back to the introduction of salicylic acid in 1875. This 
was followed by carbolic acid, resorcin, and various quinolin de- 
rivatives, which were discovered in an attempt to synthetize 
quinine. Each year large numbers of synthetic compounds were 
made, with the aim at first of making quinine artificially, later 
of forming compounds which had the advantage of those already 
formed without their disadvantages. 

All the members of this group have, in a general way, the same 
action which like quinine is a depressant one on the lower forms 
of protoplasm and, therefore, they are antiseptics, although they 
do not have a specific action upon the malarial Plasmodium, 

They decrease the body temperature in fevers. This is due 
partly to diminished heat production, partly to increased heat 
dissipation brought about by a dilatation of the superficial 
blood vessels. On the contrary the internal vessels are not dila- 
ted, so that there is not at first a fall of blood pressure, and in 
some cases there may even be a rise. 

They all depress the central nervous system, especially at first, 
the parts associated with the sensation of pdin. Later the entire 
central nervous system is paralyzed producing unconsciousness, 
collapse and death due mainly to paralysis of the respiratory 
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centre in the medulla. With many members of this group there 
has been observed in animals a stage of increased irritability, 
which may lead to convulsions. 

The heart's action may, at first, be increased in rhythm, 
but later it is decreased in both rate and force. The antipy- 
retics often produce in sufficient doses methflemoglobinasmia. 
They also give rise to local irritation which, after internal 
administration, may lead to vomiting, diarrhoea and gastro-en- 
teritis, acute or chronic. This irritant action also occurs in the 
kidneys, where they are excreted partly changed. 

The untoward effects which are sometimes observed . are 
excessive sweating, skin eruptionSy chills, digestive troubles, irri- 
tation of the kidneys, buzzing in the ears, disturbances oj vision, 
cyanosis and collapse. The latter may even occur after very small 
doses of some of these substances. 

According to the action of the members of this group they 
are indicated in therapeutics for three diflferent purposes, firstly, 
as antipyretics, i. e., to lower febrile temperature; secondly, as 
analgesics to decrease pain; thirdly, as antiseptics. Some are 
used for one of these purposes, others for all three. 

The different members of this large group vary enormously 
in toxicity as may be judged by the comparative dose of car- 
bolic acid o.oi gramme and benzoic acid i.o gramme, i. e., one 
hundred times greater than the other. Regardless of the de- 
gree of toxicity, but making a purely arbitrary division based 
on the chief usage, the group is again subdivided into the 
Acetanilid Division used mainly to reduce febrile temperature 
and quiet nervous pains and the Phenol Division whose mem- 
bers are chiefly employed at the present time as antiseptics and 
disinfectants in different parts of the body. It is, however, to 
be remembered that the divisions are not at all sharp, that 
members of one frequently pass into the other. 

ACETAWILII) DIVISION. 

In this subdivision are described Acetanilid, Antipyrine, 
Salicylic Acid and other substances related to these. 
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ACETANILED, when administered by the stomach to dogs in 
doses of 0.5 gramme per kilo of body weight, produces som- 
nolence and sleep, but when injected in this quantity in the blood 
it causes convulsions and death due to paralysis of respiration. 
The heart does not suflFer as much as the respiratory, system. 

Doses of a few grammes given to a normal man produce some 
pain in the stomach, sleepiness with occasional headaches, 
cyanosis and profuse sweating but little or no decrease of tem- 
perature, and at times even a slight elevation. 

When given to febrile patients in even much smaller doses, 
the temperature rapidly decreases and all the attendant symp- 
toms and distress of fever diminish or disappear; but in the 
course of a few hours, if a new dose is not given, it rises again. 
The rate of the pulse is lowered by the lowering of the tem- 
perature, as it rises again as soon as the latter becomes once 
more elevated. 

Although in many cases no other symptoms but a fall of tem- 
perature and pulse and an increase in comfort occurs, yet in a 
certain percentage of patients one or all of a train of symp- 
toms may arise, so-called untoward effects. These consist of 
severe chills with clashing of teeth, profuse and exhausting 
sweats, nausea and vomiting, skin eruptions and cyanoses and 
in severer cases alarming collapse which has even resulted in 
death. Besides, there may occur certain brain symptoms as 
. fullness in the head, headaches and roaring in the ears. 

Occasionally acetanilid has been used, either with or without 
doctors' advice, as a dusting powder over chronic ulcers, especially 
of the varicose variety. In consequence of the long continued 
external application or of the internal ingestion in the form of 
"patent headache powders,*' there have been observed many 
cases of chronic poisoning and habit. In these cases the 
patients complain that when they do not dust it on their 
ulcer, or in the other cases if they do not take the "powder'* 
that they are uncomfortable, have headaches and general dis- 
tress. Such patients have loss of appetite, gastro-intestinal 
disturbances, often marked anaemia, great general debility 
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with special weakness of the heart, and more or less cyanotic 
appearance especially of the lips and face. The cyanosis is 
due in part to changes in the blood coloring matter as it is to a 
certain extent transformed to methaemoglobin. The destruction 
of the red blood corpuscles which occurs produces the anaemia. 

The nitrogenous metabolism as may be judged by the 
nitrogen in the urine is increased by small doses but is decreased 
by large ones. It might be inferred that larger doses by a de- 
pressing action on protoplasm lessen tissue changes. 

The decrease of temperature in fever is probably effected chiefly 
through the action of acetanilid upon the heat regulating centres by 
narcotizing the same, thus preventing the stimulation from the 
toxins present in diflFerent febrile diseases. A considerable loss 
of temperature occurs from the dilatation of the superficial ves- 
sels of the skin while all the deeper ones remain contracted, 
with the blood pressure as high if not higher than before. Thus 
much blood is brought to the surface of the body and cooled. 

Acetanilid does not decrease the phagocytic activity of the 
leucocytes nor does it decrease the production of antitoxin in 
an infectious disease. Its antiseptic action is not very powerful, 
requiring a strength of 2 to 5 per cent, and having no specific 
effect on the malarial parasite. 

Excretion is rather rapid and takes place after partial oxida- 
tion through the kidneys which may at times show marked irri- 
tation. 

Other aniline derivatives as Phenacetine, Lactophenin, 
Methacetine, Ezalgine and Benzanilid have practically the 
same action as acetanilid. They are said to produce less often 
untoward symptoms and Phenacetine and Lactophenin are 
reputed with more analgesic effect in neuralgic aflFections. The 
mother substance of all these, Aniline, is a very poisonous 
product not used in medicine. It causes, in small doses, convul- 
sions, cyanosis, vomiting and fatal collapse. 

ANTIPYRIN is less poisonous than acetanilid, but its action is 
otherwise very much the same. It causes in animals the same 
decrease of consciousness, convulsions and collapse. In practice. 



Digitized by 



Google 



GROUP OF ACETANILID AND PHENOL. 109 

however, it produces less frequently the different untoward effects 
and it does not attack the red blood corpuscles or change the 
haemoglobin to methaemoglobin. 

When applied locally to a mucous membrane, it contracts the 
blood vessels just like adrenaline, therefore the part becomes 
white and anaemic. If there is any hemorrhage, it arrests the 
same. In the nose it shrinks up the turbinate bodies thus 
allowing a better field for manipulations. It makes operations 
upon the eye, nose and throat less bloody, .and also produces a 
considerable amount of local anesthesia. 

Some more phenylhydrazine derivatives are Salipyriney 
Resopyrine, Pyramidon, Pyrodine and Antithermin. The 
first two act very much like antipyrin but the last three, Pyrodine, 
Antithermin and Pyramidon are much more toxic and should 
be used only with great caution. Phenylhydrazine itself is a 
very poisonous substance producing a brown coloration of the 
blood due to methaemoglobin formation and also to a colored 
product of this drug. It causes severe depression of the central 
nervous system and death with convulsions. 

Among the first antipyretics introduced in medicine were 
QUINOLINE and three of its derivatives Kairin, Kairolin and 
Thalline. Quinoline was introduced because it is present in the 
quinine molecule which has such wonderful eflFects on intermit- 
tent fever. Soon its use had to be discontinued as it produces 
so often and easily collapse. In small doses in animals, it causes 
sleepiness and loss of sensation, but larger quantities produce 
death from paralysis of the medulla. Kairin, kairolin and 
thalline were much less poisonous yet their use has now been 
discontinued. More recently two new derivatives of quinoline, 
Analgen and Thermifugine which are not very poisonous, have 
been introduced in practice. 

SALICYLIC ACID and its simple salts such as Sodium Salicylate, 
have practically the same general action as acetanilid only less 
powerful, and are less apt to produce the disagreeable untoward 
symptoms but requiring much larger doses for antipyretic and 
analgesic effects. 
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Salicylic acid is a little stronger antiseptic than acetanilid and 
in sufficient concentration it stops ferment action, thus it arrests 
gastric and pancreatic digestion and stops the fermentation 
of sugar and alcohol. It also stops the movements of protozoa 
and leucocytes like quinine, although it is not as powerful as the 
latter and does not act specifically in malaria. When applied 
to the skin in the form of very concentrated solutions or oint- 
ments, it softens and removes the homy layers of the epidermis 
but does not attack the deeper ones. In solid form, taken 
internally, it may produce reddening and superficial corrosion 
of the mucous membranes of the gastrointestinal tract, but these 
effects are never to be seen from diluted solutions or from the 
salts. 

Salicylates increase the nitrogenous metabolism to the 
extent of ten to twenty per cent, after moderate doses. After 
large poisonous quantities, it may be decreased as after acetanilid. 
The increase in the nitrogen output is not alone in the form of 
urea but also of uric acid, which may show an augmentation of 
nearly fifty per cent. Corresponding to this increased uric acid 
excretion, there is a marked leucocytosis in the blood. 

The diminution of febrile temperature is less than with 
antipyrin but it requires much larger doses of salicylic acid to 
produce toxic symptoms in animals. These consist of vomit- 
ing, somnolence, at first increased pulse and respiration but 
later decrease in both, convulsive respirations, convulsions, 
paralysis, especially of the hind legs and death in collapse. With 
small doses the superficial blood vessels alone are dilated and 
the blood pressure is raised just as with acetanilid. 

The untoward effects which occasionally occur in man con- 
sist of profuse sweating, chills] buzzing in the ears, partial or com- 
plete deafness, dimness of vision, skin eruptions, vomiting, headaclie 
and dizziness. 

The salicylates are excreted chiefly by the kidneys, partly as 
such, and partly changed to salicyluric acid, a compound with 
glycocoll. In passing through these organs, they may produce, 
with small doses, and on account of their irritant action, increase 
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in the flow of urine, but with large doses and weak kidneys, 
albuminuria, hsematuria and even acute Bright's disease. 

There is a small amount of salicylic acid excreted by the milk, 
perspiration, synovial secretion of joints and bile. The excretion 
by the sweat may explain the skin eruptions, while that by the 
joints the good effects observed in acute rheumatism and that 
by the liver, the stimulation of this organ and the increased flow 
of both the solid and fluid constituents of bile. 

Increased bleeding at the menstrual period and occasionally 
abortions have followed the salicylate treatment, also hemorrhages 
from other organs such as the gums and nose have been observed. 

Recently different products of salicylic acid have been made 
artificially. These are insoluble in water and are therefore 
insoluble in the stomach and less irritating to this organ, but 
they are dissolved or decomposed by the alkaline pancreatic 
juice when they may become absorbed and produce the same 
general action as the mother substance. In the case of one of 
these bodies, SALOL, it is decomposed into salicylic and carbolic 
acid so that it has the action of both substances. Other similar 
derivatives which do not give off free phenol are Salophen, 
Aspirin^ Novaspirin, SalocoUy Malakin and Salocreol. Plant 
life gives us two bodies of this group, Methyl Salicylate or oil 
of wintergreen and the glucoside Salicin which is decomposed 
into salicylic alcohol and both of these have the characteristic 
action of this division. Oil of wintergreen is more irritant 
locally than salicylic acid because it possesses in addition to its 
characteristic action the irritant effect of all volatile oils. 

PHENOL DIVISION. 

This subdivision contains the members of the group which 
are used in clinical medicine nowadays almost exclusively for 
antiseptic purposes and consists of different phenols as Carbolic 
Acid and Thymol, Creosote, Naphthalene and its derivatives, 
Benzoic Acid and Ichthyol. 

PHENOL. — The general protoplasmic effect seen from most 
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of the members of the coal tar group, is especially well marked 
with phenol or carbolic acid. The latter stops the movements 
of protozoa and leucocytes and arrests the development and even 
kills the lower plant forms, as bacteria. Like most of the other 
protoplasmic poisons it shows a much greater toxic action on 
the lower animal cells as protozoa and spermatozoa, etc., than on 
the bacteria. Its degree of antiseptic action varies enormously 
with different organisms, for instance the ordinary pus cocci are 
killed by a low concentration, while anthrax spores and tubercle 
bacilli require a long exposure of a five per cent, solution for any 
effect at all. 

Phenol precipitates the proteids both in solution and in animal 
tissues. If applied to the skin in concentrated form, it at first 
bums, but this sensation soon passes away with paralysis of 
the sensory nerve endings and the skin becomes anasthetic and 
turns white due to the precipitated albumen of the cells. In a 
few days the scab falls off and the brown stain remains for a little 
while. On account of this precipitation of albumen the caustic 
effect as a rule remains limited to the upper layers if the appli- 
cation has been of short duration. On the contrary, when phenol 
has remained in contact with tissues for a few days, as has 
happened after the use of concentrated carbolic acid poultice 
on a finger, deep protoplasmic necrosis and gangrene of the 
member may be observed. Local anaesthesia and allay of itching 
may take place from very diluted solutions which have no corrosive 
effects, so that this action is a direct one on the sensory nerve 
endings. 

When a very large dose of carbolic acid is taken by a man, he 
may, as after hydrocyanic acid, drop to the ground unconscious 
and die within a few minutes from paralysis of the vital functions 
without any convulsions or other symptoms, for the toxic effect 
on the central nervous system and heart is very great. With 
smaller doses, a train of symptoms is to be observed, which 
consists of nausea, vomiting, great weakness, headache, dizziness, 
somnolence, disturbance of the intellect, muscular twitching and 
convulsions, great weakness of the heart and dyspnoeic respi- 
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rations and at last death in collapse. There is usually marked 
sweating, salivation and increased bronchial secretion. The latter 
may give rise to a cough. 

A form of general poisoning, not infrequently results from 
absorption by the skin or wounds when applied as a remedy. 
It takes the form of great general weakness, headaches and 
sonmolence, very weak pulse, sometimes oedema, diminution 
in the secretion of urine and a dark brown or black color of this 
secretion which may also contain albumin and blood. 

In frogs, there is to be seen at first general depression of move- 
ments, then muscular twitchings, strychnine-like convulsions and 
lastly general paralysis. In warm-blooded animals, the heart 
and respiration show a slight increase at first, then both func- 
tions are decreased, the heart muscle being directly paralyzed 
and likewise the respiratory centre. 

The red blood corpuscles are to a certain extent destroyed 
but there is no transformation of haemoglobin to methaemoglobin 
except outside the body. The central nervous system shows the 
same change as from acetanilid only much more powerfully, which 
consists of a general paralysis preceded by stimulation of 
certain areas especially those producing convulsions. Its action 
on the metabolism and febrile temperature is of the same 
order and, in fact, it was used formally as an antipyretic. 

In its passage through the body, phenol at first combines with 
glycuronic and sulphonic acids and the resulting compounds 
are much less toxic. When these are exhausted, it then cir- 
culates as such and by oxidation yields hydroquinon and pyro- 
catachin. All of these are excreted by the urine, and the 
last two impart to this secretion the dark brown or black color 
seen in cases of poisoning. The color always intensifies by expos- 
ure to the air because of further oxidation. The kidneys as a 
rule suflFer from more or less irritation, and at times a true neph- 
ritis with albumen, blood and casts is produced. After prolonged 
administration fatty degeneration of liver cells has been observed 
and corresponds to the protoplasmic poisonous action. 

PYROGALLOL or pyrogallic acid, a trioxybenzol, produces 
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practically the same symptoms as phenol, only in a much stronger 
degree and, in addition, destroys the red blood corpuscles and 
changes the hcemoglobin to methcelnoglobin. It also produces de- 
structive changes in the liver and kidneys. It is so poisonous that it 
is even dangerous in extensive external application to the skin. It 
colors the latter a deep brown, a stain which can be removed 
by benzine. 

RESORCINE, another phenol, dioxybenzol, acts on warm- 
blooded animals very much like carbolic acid but less powerfully. 
It is, however, even more strongly antiseptic. It is excreted in 
the urine in the same way. 

CREOLIN, contains different cresols and is supposed to be less 
poisonous than carbolic acid, but of the three cresols, metacresol 
is the only one which is less poisonous, the para- and orthocresols 
are more toxic than carbolic. All have in general the same action 
and external application of creolin has resulted in the same 
poisoning as from the group type. There is a saponified solution 
of creolin, called lysol with identical action. 

THYMOL, another phenol, acts like the latter but being very 
insoluble in water, does not become absorbed readily, therefore 
is much less toxic to warm-blooded animals. Its antiseptic 
powers are considerably greater and it has especially well-marked 
effects upon intestinal parasites and more particularly the 
"hook worm." In chronic poisoning it causes degeneration 
of the protoplasm of parenchymatous organs like phenol. It is 
excreted by the urine conjugated with sulphonic and glycuronic acids 
and is very apt to irritate the kidneys. 

CREOSOTE, a mixture of phenols obtained from wood tar which 
contains the less poisonous ones and although it has as strong 
antiseptic action is less toxic to warm-blooded animals than car- 
bolic acid. 

ifAPTHOLS, when injected in large doses into animals produce 
practically the same symptoms as the phenols yet they are less 
apt to give rise to convulsions. They are much stronger germi- 
cides. Given in smaller doses over a period of time, they pro- 
duce diarrhoea and severe irritation and degeneration of the 
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kidneys, leading to nephritis. Another great characteristic 
symptom is a form of degeneration of the retina, optic nerve and 
lens. Plaques of opacity are seen in the retina and lens. These 
symptoms may be also observed in man. The napthols become 
excreted in the urine combined with glycuronic and sulphonic 
acid. Naphthalene is easily oxidized in the body to napthols 
and acts like the latter. 

BENZOIC ACED possesses the general action of this subdivision 
only the poisonous symptoms are elicited with immensely larger 
doses than with carbolic acid. Its irritant action and that of 
its salts is especially well marked, being very prone to produce 
nausea and vomiting. It augments the nitrogen excretion 
like salicylic acid, but contrary to the latter, decreases the excretion 
of uric acid. Benzoic acid is excreted partly as such, partly 
combined with glycocoll in the form of hippuric acid by the urine 
where it acts as an antiseptic and irritant. Small amounts 
have also been found in the saliva of dogs. 

TAR contains different antiseptic members of this division 
and has a weak but similar effect on the organism. 

ICHTHYOL, a tarry product of fossil fishes, contains also diflfer- 
ent antiseptic compounds and in a very mild degree has some 
of the action of this group. 

SUMMARY OF GROUP ACTIOTX.— Contained in the first pages 
of Group of Acetanilid and Phenol. 

THERAPEUTIC APPLICATION.— Members of the acetanilid 
subdivision are used chiefly to redtice febrile temperature in 
different fevers other than malaria, for in the latter, although they 
may decrease the temperatiure, they do not exercise a specific 
action on the malarial parasite. The decrease of temperature 
is sought either when the latter becomes dangerously high or 
when there is marked discomfort from it. They are usually 
given in small doses every three or four hours when the fever is 
high. The diflFerence of influence on different fevers varies a 
little, for instance they depress less markedly fevers from septic 
infection and pneumonia. They are very active in typhoid 
fever, in the eruptive diseases as scarlet fever, measles- and in 
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certain febrile cases of tuberculosis. On account of their 
depressant eflFect on the sensory side of the central nervous 
system they are employed to check headaches and neuralgic pains. 
Some, such as salicylic acid and its compounds are used in the 
treatment of acute rheumatism. The eflFect may be a antiseptic 
on the afiEected joints or the improvement may be due to the 
antipyretic and analgesic actions combined. It does not seem 
that the course of the disease or that the frequency of complica- 
tion is at all shortened. Salicylic acid and some of its com- 
pounds have been used externally in the form of ointments as 
antiseptics and irritants in difierent skin diseases and also internally 
as disinfectants of the gastro-iniestinal tracts. 

The members of the carbolic acid group are also used both 
internally and externally as antiseptics. The dififerent skin diseases 
make the chief field for all these substances applied in the form 
of washes, ointments, collodia, etc. Carbolic acid, creolin and 
lysol are used very extensively for washing wounds and surgeons' 
hands for manipulations. Thymol has found its chief field of 
usefulness in the treatment of the hook worm disease and benzoic 
acid as a urinary antiseptic. 

MATERIA MEDICA. 
(A) Aniline Derivatives. 

Aniline, amido-benzol, is not used in medicine because of its great tend- 
ency to produce collapse. 

Acetanilidum (U.S.P.. B.P.). (antifebrin) white, almost tasteless crys- 
tals, permanent in air, soluble in about i8o parts water, soluble in alcohol, 
ether and chloroform. Best administered as a powder. It produces a fall 
of temperature one hour after administration which may last for 12 hours. 
Used to decrease temperature in infectious fevers, as typhoid, measles, 
scarlatina, acute articular rheumatism and tuberculosis. As an analgesic it 
is used in tabes dorsalis, neuralgia, mi grain and headaches. As an anti- 
septic it is sometimes dusted on ulcers and wounds. Dose: — 0.2-0.5, up 
to 4.0 G. in 24 hours. Br. (1-3 grains). Average (U.S.P.) 0.25 G. 

Exalgine (methyl antifebrine), white, crystalline body, slightly soluble in 
water, soluble in alcohol, ether and chloroform. Same uses as acetanilid. 
Dose: — 0.2-0.5 G. up to 4.0 G. in 24 hours. 

Antisepsine (para-brom-acetanilid), colorless crystals, soluble in alcohol, 
insoluble in water. Used externally as an antiseptic in the form of dusting 
powder and salve. 

Acetphenetidinum (U.S.P.), Phenacetinum (B.P.), colorless, odorless, 
tasteless crystals, almost insoluble in water, soluble in alcohol. It has the 
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same uses as acetanilid, but it is a more efl&cacious analgesic. Dose: — 0.2- 
0.5 G. Average (U.S.P.) 0.5 G. 

Methacetine contains one less methyl group than phenacetine. It is 
more easily soluble in water and is used in the same doses and for the same 
indications. 

Benzanilid resembles phenacetine and is used in small does for children. 
Same dose as the above. 

Lactophenyl resembles phenacetine in properties, action and uses. 
Same dose as the above. 

(B) Antipyzine Series. 

Antipyzina (U.S.P.), Phenozonum (B.P.), white crystals without odor, 
with slightly bitter taste, freely soluble in water, alcohol and chloroform. 
Used locally to relieve congestion and stop hemorrhage during operative 
procedures upon the nose, throat and eye and internally as an antipyretic and 
analgesic. Rather smaller doses can be used for analgesic purposes. 
Dose: — 0.5-1.0 G. up to 8.0 G. in 24 hours. Br. (5-20 grains). Average 
(U.S.P.) 0.5. 

Salipyrine, compound of salicylic acid and antipyrine, white powder 
soluble in about 200 parts water, very soluble in alcohol and chloroform. 
Same action and uses as antipyrine. 

Resopyrine, compound of resorcine and antipyrine. Same action and 
uses as antipyrine. Dose: — 0.5-1.0 G. 

Pyrodine (acetyl phenol hydrazine), colorless crystals, soluble in alcohol, 
much more poisonous than antipyrine. Dose: — 0.01-0.06 G. 

Antithennine (phenyl hydrazine levulinic acid), also more dangerous 
than antipyrine. 

Pyramidon (dimethyl amido antipyrine^, white tasteless powder soluble 
in water. Same uses as antipyrine. Dose: — 0.2-0.5 G. 

(C) Qtdnoline Series. 

Quinoline, colorless liquid which smells like tobacco, soluble in water. 
It acts as a base, and therefore forms salts with acid. Its salts were used 
internally as antipyretics, but were afterwards discarded because of their 
danger. Now it is sometimes used as a disinfectant gargle for diseases of the 
throat in the strength of 1-500. 

Kairin, Kairolin and Thalline, are quinoline derivatives which were 
formerly extensively used as antipyretics. Doses: — 0.1-0.2 G. 

Analgen, a recent quinoline derivative composed of white crystals, in- 
soluble in water, soluble in alcohol. Used in fevers, neuralgias and head- 
aches. Dose: — 0.5 to i.o G. 

Cnirin Purum (quinoline bismuth sulphocyanate), fine, reddish, crystal- 
line powder, insoluble in water, used externally as a dusting powder over 
wounds. 

Chinosol (oxyquinoline sulphonate of potassium). Yellow crystals with 
astringent taste and safron odor, easily soluble in water but insoluble 
in alcohol. Strong antiseptic and hemostatic. Used internally for tuber- 
culosis and externally as disinfectant in solution of i-iooo, also in 5-10 per 
cent, in ointment and as dusting powder. Dose: — i.o G. daily. 
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(D) Salicylic Acid Series. 

Acidum Salicylicum (U.S.P., B.P.), white crystalline body, soluble in 
about 300 parts water. Dose : — i .0 up to 4.0 G. per day. Br. (5-30 grains) . 
Average (U.S.P.) 0.5 G. 

Sodii Salicylas (U.S.?., B.P.), white crystals odorless with a sweetish 
taste, soluble in about i part of water. Solutions turn red on standing. 
Dose:— i.o up to 15.0 G. per day. Br. (10-30 grains). Average (U.S.?.) 
i.oG. 

Lithii Salicylas (U.S.?.), deliquescent white crystals, very soluble in 
water. Dose: — i.o up to 15.0 G. per day. Average (U.S.P.) i.o G. . 

Oleum Gaultherise (U.S.P.), oil of wintergreen, yellowish fluid with 
characteristic odor and taste. Soluble in alcohol, insoluble in water. Com- 
posed of 90 per cent, methyl salicylate. Dose: — 0.3-1.0 c.c. Average 
(U.S.P.) 1.0 c.c. 

Spiritus Gaultherise (U.S.P.), 5 per cent, alcoholic solution of the oil. 
Dose: — 1.0 to 6.0 c.c. Average (U.S.P.) 2.0 c.c. 

Salicinum (U.S.P., B.P.), glucoside found in willows and poplars. It 
is composed of white crystals with a bitter taste, soluble in 21 parts of water, 
decomposed by a ferment into salicyl alcohol and glucose. Dose: — 0.5 
to 2.0 G. Br. (5-30 grains). Average (U.S.P.) 1.0 G. 

Phenylis salicylas (U.S.P.), or Salol, white crystals, aromatic odor, almost 
tasteless, insoluble in water. Decomposed by alkaline fluids of the intes- 
tines into phenol and salicylic add. 

It has no action on the stomach because it remains insoluble in acid juices 
and so it can be used to coat pills destined for intestinal action. In the intes- 
tines, it acts like its constituents as an antiseptic, and after absorption, as an 
antipyretic. It is used as an internal antiseptic in inflammatory conditions 
of the intestines. It is also employed as an antipyretic in feverish conditions 
such as colds, influenza and rheumatism. It is used for diagnostic purposes 
to determine the motor efficiency of the stomach, for when salicyluric acid 
appears in the urine it is an indication that the salol has passed from the 
stomach into the intestines. Dose: — 0.5-2.0 G. Br. (5-30 grains). 
Average (U.S.P.) 0.5 G. 

Salophen (acetyl -ami do-phenol salicylic acid), has the same action and 
uses as salol, but it is less poisonous because instead of free phenol the non- 
poisonous acetyl-amido-phenol is liberated in the intestines. Dose: — 0.3 
to 1.0 G. 

SalocoU (phenocoll salicylate), is also split in the small intestines into 
.salicylic acid. Same dose and uses as salol. 

Malakin. Another compound similar to salol. Same dose and uses. 

Aspirin, acetyl salicylic acid, almost entirely insoluble in water and only 
dissolved in the intestines, where it is split into salicylic acid. Dose: — 
1.0-2.0 G. 

Mesotan (methoxymethylester of salicylic acid), greenish liquid almost 
odorless, and easily absorbed by the skin. Used in articular rheumatism 
rubbed into the skin in 5 c.c. doses. 

Salicylic dcid and its derivatives are used internally and externally as 
antiseptics^ internally, as antipyretics and analgesics, especially in acute 
articular rheumatism, the salicylates are given in gramme doses every hour 
until the pain and fever are relieved, or until poisonous or untoward symp- 
toms arise. 

The preparations of salicylic acid should not be administered after buzzing 
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in the ears ensues. They should not he given to menstruating women, as they 
may increase the hemorrhage from the uterus. 

(£) Phenol Series. 

Phenol (U.S.?.), Acidum Carbolicum (B.P.). colorless, deliquescent 
crystals, which become pink on standing and melt at 40° C, very volatile and 
liquefy when mixed with five parts of water. Soluble in water enough to 
make a 5 per cent, solution. It is used nowadays as an internal antiseptic 
in pill form, but was formerly employed as a febrifuge. Its main application 
is as an external antiseptic in 5 per cent, solution over wounds, ulcers and 
so forth, also to disinfect wounds and for antiseptic douches. On account 
of its local anaesthetic action it is sometimes used in itching skin diseases 
as a wash. Dose:— 0.01-0.05 G- "P to 0.5 in 24 hours. Br. (i to i grain). 
Average (U.S.P.) 0.065. 

Unguentum Acidi Carbolici— 5 per cent. 

Glyceritum Acidi Carbolici — 20 per cent. 

Aseptol, or sozolic acid, a ^^ per cent, solution of ortho-phenol sulphonic 
acid, brown syrupy liquid which smells like phenol, but is less poisonous 
and less irritant than the latter. It is used for the same purposes externally. 

Sodii Sulpho-Carbolas (sodium paraphenol sulphonate), colorless 
crystals without odor, saline taste, soluble in 5 parts water. Dose: — 0.3 
to i.o G. Same uses as phenol. 

Zinci Sulpho-Carbolas, colorless efflorescent crystals, very soluble in 
water and alcohol. Used as external antiseptic in } to 2 per cent, solution 
in the treatment of gonorrhea and ulcerative processes. 

Resorcinol (U.S.P.) (meta-dioxybenzol), or resorcine colorless crystals, very 
soluble in one part water. 

Formerly used as an antipyretic; now only as an internal and external 
antiseptic. It is very irritant and even a caustic in concentrated solution, 
and therefore, is best used in the strength of i to 2 per cent. It is employed 
to disinfect the gastro-intestinal tract, the vagina, the urethra and rectum. 
Dose: — 0.3 to 6.0 G. up to 3.0 G. in 24 hours. Average (U.S.P.) 0.125 G. 

Pyrogallol (U.S.P.) or pyrogallic acid, light or colorless crystals which 
qm'ckly darken upon exposure to light. It is very soluble in water and 
acts as a strong reducing agent. 

Although it is never used internally, cases of poisoning arise from its ab- 
sorption by the skin after external application. These results forbid the 
application of this substance over large areas of the skin and other absorbing 
surfaces. It is used as a stimulant and antiseptic in skin diseases, especially 
in psoriasis in 5 per cent, to 10 per cent, solution and is best applied to the 
spots in the form of collodion. It produces a brown stain which can be 
removed by benzine. On account of this brown coloration it is sometimes 
used to dye hair. In 20 per cent, solution it is used is a caustic. 

Lenigallol, or pyragallol triacetate, substitute of pyrogallic acid used in 
the form of 20 per cent, ointment in skin diseases. 

Engallol (pyrogallol monoacetate). Same use as the above. 

Thymolum (U.S.P., B.P.), obtained from the leaves and tops of thymus 
vulgaris; it is a white crystalline body, almost insoluble in water, but soluble 
in alcohol, ether, chloroform and oils, It is also liquefied when rubbed with 
camphor, menthol and phenol. Dose: — 0.05-0.2 G. Br. (i-3 grains). 
Average (U.S.P.) 0.125 G.* 

* See omission page 243. 
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(F) Creosote Series. 

This series contains a variety of phenol derivatives obtained by the dis- 
tillation of wood tar, especially that obtained from beech. 

Creosotum (U.S.P., B.P.)» clear, oily liquid with a smoky odor, con- 
taining some of the higher phenols, but not carbolic acid. It is less poisonous 
than carbolic acid, but it possesses also antiseptic and antipyretic properties. 
It is now mainly used as an internal antiseptic and also in the treatment of 
phthisis. Given in capsule or emulsion. Dose: — 0.2-1.0 c.c. in 24 hours. 
Br. (1-5 TTi). Average (U.S.P.) 0.2 c.c. 

Creosotal (creosote carbonate), clear, thick, amber-colored liquid, insol- 
uble in water, soluble in alcohol. It contains 90 per cent, creosote. Same 
action and uses as creosote. Dose: — 0.2 up to i.o c.c. in 24 hours. 

Giiaiacol, liquid closely related chemically and pharmacologically to 
creosote, but it is said to be more poisonous than the latter. Same uses as 
creosote. Dose: — 0.2 up to i.o G. in 24 hours. 

Duotal (guaiacol carbonate), white crystals insoluble in water, soluble in 
alcohol. Used for the same purposes as creosote. Dose: — 0.2 G. up to 1.0 
G. in 24 hours. 

Benzosol (benzoyl guaiacol), white crystals, same use as previous prep- 
arations. Dose: — 0.2 G. 

Cresol (U.S.P.), straw colored liquid with aromatic odor soluble in 60 
parts water, mixible with alcohol and glycerine in all proportions. Com- 
posed of three cresols. An excellent external antiseptic. l>ose : — Average 
(U.S.P.) 0.5 c.c. 

Creolin, impure preparation of the above, brown liquid, insoluble in 
water, but forming a milky mixture with the latter. It contains various 
cresols, pyridine bases, and resins, obtained from coal tar. Used as an ex- 
ternal antiseptic in the strength of i to 2 per cent, solution. 

Lysol is a preparation of creolin made transparent and soluble in water by 
boiling with alkalies. It makes a soapy solution with water. Uses same as 
cresol and creolin. It has the advantage over creolin that instruments 
placed in its solution may be readily seen on account of its transparency. 

Europhen (isobutyl ortho-cresol iodide), yellow, odorless, insoluble powder 
used to dust on wounds as an antiseptic. 

(G) Pyridin Series. 

Pyridin, colorless liquid with a peculiar odor, very soluble in water, 
alcohol and ether. Occasionally used by inhalation in dyspnoea and 
asthma. 

lodolum (tetraiod -pyrrol) yellow powder, odorless, tasteless, almost 
insoluble in water. Contains 90 per cent, iodine. Used externally as an 
antiseptic dusting powder. Internally, as a substitute for iodide of potas- 
sium in syphilis. Dose: — 0.03-0.5 G. 

Menthol lodol. Dose :— 0.03-0.5 G. 

(H) Naphthalene Series. 

Naphthalenum (U.S.P.), hydrocarbon obtained from coal tar. It con- 
sists of volatile, colorless, shining crystals with the odor of coal tar and an 
aromatic taste. Insoluble in water, soluble in 15 parts of alcohol, in ether 
and oils. 

It is used as an internal disinfectant in intestinal catarrh, in dysentery 
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and tuberculosis of the intestines. Also as external antiseptic in scabies in 
a ID per cent, ointment. Dose: — 0.05-0.5 G. up to 6.0 G. in 24 hours. 
Average (U.S.P.) 0.125 G. 

Napthol (B.P.), white crystal soluble in about 1000 parts of water, very solu- 
ble in alcohol and ether. Used for the same purposes as naphthalene. For 
skin eruptions it is sometimes employed in a 5 per cent, solution. Dose : — 
0.05 to 0.5 G. Br. (3-10 grains). 

Asaprol (calcium sulphonate derivative of naphthol). It is a white 
powder soluble in water and alcohol. It is eliminated by the kidneys which 
it may irritate as naphthalene and naphthol. Same use as naphthalene. 
Dose: — o.i-i.o G. 

Epicarin (naphthol and toluic acid derivative), yellow powder, soluble 
in alcohol, ether, and oils. Used as napthol for scabies in form of ointment. 
Said to be non-poisonous. 

(I) Benzoic Acid Series. 

Acidum Benzoicum (U.S.P.,B.P.), white crystals, aromatic odor, soluble 
in alcohol and ether, soluble in about 300 parts water; forms crystallizable 
salts with the alkalies. Dose: — i.a-4.0 G. up to lo.o G. in 24 hours. Br. 
(8-15 grains). Average (U.S.P.) 0.5. 

Sodii Benzoas (U.S.P., B.P.), white crystals soluble in 2 parts of water. 
Dose:— 1-4 G. Br. (8-30 grains). Average (U.S.P.) i.o G. 

Lithii Benzoas (U.S.P), white crystals, soluble in 3 parts of water. 
Dose same as the above. 

Ammonii Benzoas (U.S.P., B.P.). white crystals, soluble in 5 parts 
water. Dose same as the above. 

These substances are used chiefly as expectorants and antiseptics of the 
bronchial and urinary tracts. They are seldom used now as intestinal anti- 
septics. 

(J) Tar Series. 

Pix Liquida (U.S.P., B.P.), or tar, is a thick brown, syrupy liqtud ob- 
tained by the dry distillation of pine wood. It consists of a mixture of 
phenols, cresols and naphthalenes. Dose: — Average (U.S.P.) 0.5 G. 

Oleum Picis Liquidse, oil distilled from tar. Dose :— Average (U.S.P.) 
0.2 c.c. 

Syrupus Picis Liquidse. Dose:— 5.0 to 15.0 c.c. Average (U.S.P.) 
4.0 c.c. 

Unguenti Picis Liquids. 

Anthrasol, or colorless tar, is a decolorized preparation of tar. 

These various tar preparations are used externally in the form of ointments 
for the treatment of skin disease where they act as antiseptics and irritants by 
virtue of their constituents. 

(K) Ichthyol Series. 

Ichthyolum is the ammonium salts of sul phonic acids obtained by dis- 
tilling bituminous deposits of fossil fishes found in Tyrol. It is a viscous, 
reddish brown liquid, with a bituminous odor and taste, soluble in water, 
glycerine and fats. 

It can be given internally as an antipyretic and disinfectant of the gastro- 
intestinal tract, but its chief use is confined to the treatment of skin diseases 
in the form of an ointment containing 5 to 50 per cent.* Dose : — 0.5 to i.o c.c. 
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Thiolum is an artificial substitute for ichthyol made by sulphonating 
hydrocarbon of soft coal. It is used very much in the same way as ichthyol. 

Ichthalbin (compound of ichthyol and albumin). It is used mainly 
internally as a disinfectant of the gastro-intestinal tract. Dose: — 0.5 to 
i.o G. 

(L) Chrysarobin Series. 

Chrysarobinum (U.S.P., B.P.), is a yellow powder extracted from Goa 
which is present as an exudation in the lacunae of the trunks of the 
Brazilian tree Andira Araroba. It is present to the extent of 75 per cent, 
in Goa powder, together with chrysophanic acid. It is difficultly soluble in 
water but it mixes well with oils and fats. In solution in caustic alkalies, 
it becomes changed by the air to chrysophanic acid. 

It is only used externally as an irritant, antipsetic and antiparasitic in the 
treatment of skin diseases, and especially in psoriasis and tsnia as a 5 
per cent, ointment or collodion. The black stains which it produces on 
the skin can be removed by benzine. 
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In this section are to be found a few heterogenous series of 
substances of animal origin which cannot easily be grouped 
elsewhere. Among these are the digestive ferments, the secre- 
tions and extracts from organs and the artificial foods. 

GROUP OF DIGESTIVE FERMENTS. 

This first subdivision contains the digestive ferments which have 
been used in diseases of the gastro-intestinal tract to replace those 
which are lacking. They are of the three varieties proleolyHcj 
amylopsic and steapsic, and the chief ones are pepsin, pancreatin, 
papain, and different diastases. 

PEPSIN digests proteids in acid media, best in solutions of 
0.2 per cent, hydrochloric acid. It does not act in an alkaline 
reaction, but is even destroyed in a very short time by alkaline car- 
bonates. 

Since pepsin is almost never absent from the stomach contents, 
except in complete atrophy of the mucous membrane or in 
extensive cancer, its use is indicated practically only in these two 
conditions. In catarrhal processes of the stomach, pepsin is 
usually present, but inactive on account of the great diminution 
or absence of hydrochloric acid. Under these circumstances, 
not pepsin, but hydrochloric acid is indicated to render active 
the pepsinogen which is already present. 

PANCREATIN differs from pepsin in that it digests proteids in 
neutral and alkaline solution and is destroyed by 0.2 per cent, hy- 
drochloric acid. Its only possible use is in cases of de- 
creased pancreatic secretion, which, however, are very diflScult 
to diagnosticate, or where the gastric secretion is totally stopped, 
so that pancreatic, instead of gastric digestion might be carried 
on in the stomach. 

123 
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The presence of proteolytic enzymes in the vegetable king- 
dom is quite widespread. We find them in the common pine- 
apples, in figs, in the insect eating plant Drosera .and in the 
Brazilian plant, Carica Papaya. The enzyme found in the last 
mentioned plant, papain, is the only one used practically in 
medicine. 

PAPAIN, or papayotin or papoid, digests proteids in alkaline, 
neutral, and acid solutions. It has been employed instead of 
pepsin or pancreatin to help gastric or pancreatic digestion. It 
has also been used to digest croupous or diphtheritic membranes 
in the throat. " .,..'-••' 

• DIASTASE is the enzyme jjf malt whidi.changes starches into ^ . . ^ ' 
^Ugar. There is also an amylolytic ferment called Taka-diastase 
present in Eurotium Oryzae an aspergillus. Neither Diastase nor 
Taka-Diasta se have any utility in medicine, as starch digestion is 
almost never at fatdt. The alcoholic malt extracts, which are 
usually sold, have no starch digestive properties because the al- 
cohol prevents the action of ferments. 

SUMMARY OF GROUP KQHOYi. ^Digestion 0} the various food 
stufjs in different reactions according to the ferment. 

MATERIA MEDICA. 

Pepsinum (U.S.P., B.P.)t proteolytic ferment obtained from the stomachs 
of pigs, which should be capable of digesting not less than 3,000 times 
its weight of freshly coagulated egg albumin. It is a white, almost odorless 
powder with a slightly bitter taste, soluble in about 100 parts of water, but 
more soluble in acidulated water. Dose: — i.a-5.0 G. Average (U.S.P.) 
0.25 G. • C# . 

Pancreatinum (U.S.P.), a mixture of the enzymes present in the pan- Qu^ rS^^ 
creas of warm-blooded animals, usually obtained from the pig. As a rule ^^^tV"^ 
it contains in the active state only the proteolytic and the starch splitting ^ 
ferments, but not the fat splitting ones. It is a yellowish, white powder, 
with a slight odor and taste, slowly soluble in water. Dose: — 1.0-5.0 G. 
Average (U.S.P.) 0.5 G. 

Liquor Pancreatis (B.P.), solution of ferment of pancreatic glands. 
Dose:— 1-2 3. 

GROUP OF BILE. 

BILE of different animals was used empirically in the 
treatment of diseases by the ancients. It is, however, only re- 



Digitized by 



Google 



GROUP OF BILE. 1 25 

cently that its pharmacological action has been studied and that 
rational indications for its use have been found. 

The bile acids or their salts are undoubtedly the chief active 
ingredients. When injected subcutaneously or intravenous ly 
into animals, bile or bile salts p roduce a depression of the heart 
and central nervous system and decom^ose_ the red blood cor- 
" puscTes. These symptoms are very similar to those observed in 
jaundice in human beings. 

When given by the mouth, they increase the peristalsis of the 
intestines and the absorption of fats, and decrease intestinal putre- 
faction. T hey arc absorbed from the stomac h and intest ines arji^ 
are carried to the liver where t hey are in chief pa rt re-exci£ted. 
iJuring therFpassage IHrougli the liver, they greatly stimulate 
this organ and increase the tq talj^czsiic nt' n,n4 iha absolute quantity 
of acids and other solids of the bile, out of proportion to the actual 
quantity of bile or bile salts administered. 

The laxative effect is probably due to the irritation caused by 
the increased amount of free taurocholic and glycocholic acids in 
the intestines. The antiseptic action results from the more 
rapid onward movements of the intestinal contents and from 
the special antiseptic action of free taurocholfc acid. The 
increased absorption of fat is a sequence of their better saponi- 
fication and emulsification and of stimulation of the absorptive 
powers of the intestinal mucosa. Ww..a*Acv» *»* 

The mai n uses of bile are jn_ the, tiealment of cons tipa tion and 
of condit ion^, when the dige&tioji^and absorption of fats are im- 
paired and as a chqlg,gQjg2i£^' ' ..' ' , • ' ' ' 

SUMMARY OF GROUP ACTlOIf.— Special stimulant action upon] 
the liver causing great increase in both solid and watery constitu- 
ents of bile. Laxative and internal antiseptic. Depressive effect 
upon the circulation and destruction of the red blood corpuscles. 

MATERIA MEDICA. 

Fel Bovis Purificatum (U.S.P.). Pel Bovinum Purificatum (B.P.) is 
formed from the fresh bile by the addition of alcohol, filtration and evapor- 
ation to a pasty consistency. It is best prescribed in pills coated with salol 
to prevent action and absorption in the stomach. Dose: — 0.3-2.0 G. Br. 
(8-15 grains). Average (U.S.P.) 0.5 G. 



Digitized by 



Google 



1 26 ORGANO-THERAPY. 

GROUP OF ADRENALIN. 

When extracts of the suprarenal gland or its active principle.. 
ADRENALIN'*' are injected intravenously, changes in the circula- 
tion resembling those produced by the digitalis group are to be ob- 
served. At first the force of the heart's contraction is strengthened, 
its rate is decreased and the blood pressure is elevated. Later 
this organ becomes irregular and weakened. The increase in 
the force of the heart is due to stimulation of its muscles, while 
the slowing is the result of stimulation of the pneumogastric 
nerves. The increase in the blood pressure is due to the aug- 
mented force of the heart plus contraction of the peripheral 
vessels. This contraction of the vessels is due to local action 
upon their walls. 

These symptoms diflFer from those produced by digitalis in 
that they are of exceedingly short duration, and because the 
vascular efiFect is infinitely more marked than that on the heart 
muscle and is the chief feature in the rise of blood pressure with 
suprarenal extract. It seems that the contraction of blood ves- 
sels is not uniform throughout the body and that those of the 
splanchnic area are the chief ones affected. This influence is but 
of short duration after a single dose, for the blood pressure may 
return to normal in a few minutes. The shortness of action is 
explained by the rapid decomposition of the active principle. 

After often repeated intravenous injections of suprarenal extract 
over a prolonged period of time, arteriosclerotic conditions in the 
aorta may be produced which lead to necrosis of the media with 
deposits of calcium salts. 

When applied locally to a mucous membrane adrenalin con- 
tracts the blood-vessels, and makes it white and bloodless ; thus a con- 
gested conjunctiva or swollen turbinate bodies maybe immediately 
blanched and shrunken. If there is local hemorrhage it niay 
be stopped by this powerful local contractile effect on the vessels. 

Other smooth muscles than those in blood vessels are also 
affected. Those in the walls of the bladder, stomach and in- 
testines are relaxed, while those of the uterus, vagina, vas deferens, 

* Also called Epinephrin and Suprarenin. 
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seminal vesicles and external genitalia are contracted. In the 
eye, besides contracting the blood vessels, suprarenal extract or 
adrenalin dilate the pupil by stimulating the dilator fibers sup- 
plied by the superior cervical ganglion. They do not act on the 
muscles supplied by the oculomotor nerve. 

Adrenalin stimulates the protoplasm of the secretinj^ glands 
just like physostigmin and this increases the secretions of the 
saliva, of the mucus in the throat and of the sweat. 

After hypodermic injections of large doses in animals the 
central nervous system is at first stimulated, but later depressed 
when death takes place from respiratory failure. Hemorrhage 
from the kidneys and mucous membranes are sometimes ob- 
served. 

The sugar metabolism is altered after subcutaneous admin- 
istration so that the percentage of sugar is increased and gly- 
caemia is produced probably by changes in the pancreas or liver. 
After internal administration no action at all is descernable be- 
cause adrenalin is probably decomposed before absorption. 

SUMMARY OF GROUP ACTIOJX.— Powerful stimulation of 
smooth muscle fibers especially in the walls ofUood vessels, thus ar- 
resting local hemorrhage and congestion and raising blood pressure 
by injection into the circulation. AlsOy some stimulant action on the 
heart. No action by internal administration, and fleeting effect 
even by intravenous injection because of ease of decomposition of 
the active principle. 

THERAPEUTIC APPLICATION.— Extracts of suprarenal 
glands and solutions of adrenalin have been employed chiefly 
on account of their constricting influence on blood vessels to arrest 
hemorrhage and relieve the congestion of the mucous membranes 
of the nose, throat and eyes, as in nasal catarrh, hay fever, 
pharyngitis, and conjunctivitis. They have also been employed 
to prevent hemorrhage during surgical operations on the nose and 
throat. 

Their employment as a stimulant to the circulation in shock is 
objectionable on accoimt of the very fleeting action of the principle. 

Suprarenal extracts have been used, although with little bene- 
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fit in the treatment of Addison's disease, a sickness attended with 
destruction of the suprarenal glands. 

MATERIA MEDICA. 

Glandulae Suprarenales Siccae (U.S.P.). cleaned, dried and powdered 
glands of sheep and ox. Light, yellowish amorphous powder, partly soluble 
in water. Dose: — Average (U.S.P.) 0.25 G. 

Sttprareninmn Hydrochlo ridmn, white crystalline body, soluble in 
watill, uyyfJ Ih solution 01 i-iioo to i-ioooo for local application to mucous 
membranes. 

GROUP OF lODOTHYRm. 

The THYROID GLAND of animals and its active principle lODO- 
THYRIN produce marked changes in the metabolism. These 
consist of a great diminution of weight due to an increase in the \ 
burning up of the body tissues; at first, of the fats alone, later, also ; 
of the proteids. The increased destruction of the latter gives rise to 
augmentation of the urea in the urine. The urine is also greatly 
increased in quantity, as are also most of its solid constituents. 
Occasionally albuminuria and glycosuria occur. 

The heart is rendered more rapid and the blood pressure is 
lowered, thus overdoses produce palpitations, weakness and 
collapse. 

The nervous system is also affected so that we may have 
headache, nervousness and tremors. 

Occasionally symptoms of gastro-enteritis may be observed. 
The intensity of these symptoms varies greatly in different indi- 
viduals. Patients suffering from exophthalmic goitre and myxoe- 
dema are especially sensitive. All the symptoms of exophthal- 
mic goitre are aggravated by continuous use of thyroid prepara- 
tions but with myxcedema the reverse is true, if small increasing 
doses are used. In this disease the mucoid oedema gradually 
disappears. The hair grows again and becomes less dry. The 
heart increases in rate and the urine in quantity. The intellect 
becomes brighter and the patient in due time becomes entirely 
normal. If, however, the use of thyroid preparations is discon- 
tinued in this disease, its symptoms gradually reappear. On 
account of these facts, it has been supposed that myxcedema is 
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due to a decrease or absence of the normal secretion of the 
thyroid gland, while exophthalmic goitre is due to an overpro- 
duction of the secretion of this gland. 

SUMMARY OF GROUP ACTIOV.— Marked influence on metaboU \ 
ism causing an increased burning up of firsl fais, then proteids, thus 
reducing body weight. Specific curative action on myxedema and ' 
conditions . where there is an insufficiency 0} thyroid secretion. 
Depression of heart and central nervous system from large doses. > 

THERAPEUTIC APPLICATION.— The main use of thyroid i? 
preparations is in the treatment of conditions where the normal 
thyroid secretion is thought to.be decreased as in myxosdema, ^ 
cachexia strumipriva, cretinism and common goitre. ^ Small 
doses should be given at first to learn the susceptibility of the 
patient in myxoedema and cachexia strumipriva (thyroid gland 
removed by operation). Then it should be continued throughout 
life. It is also sometimes of ^eat value in reducing obesity, but ^' 
in the obese it should be used with care for fear for reducing the 
weight too rapidly and causing undesirable symptoms. The urine . 
should be carefully watched and when more nitrogen is excreted 
than is taken in by the food, it should be discontinued. 

A tendency toward sugar in the urine from the use of thyroid 
in obesity should make one especially cautious in examining the 
urinary secretion often. 

MATERIA MEDICA. 

Th3rroid Gland of the sheep contains the proteid thyreoglobulin, which, 
by digestion, is decomposed into globulin and iodothyrin. The fresh gland 
may be administered raw or slightly broiled. Begin with one-quarter or one- 
half a gland per day. 

Glandulae Thyroideas Siccas (U.S.P.). Dried glands of sheep, yellow- 
ish powder, partly soluble in water. Dose: — Average (U.S.?.) 0.25 G. 

Tnyroideum Siccum (B.P.) a pbwder prepared from the fresh thyroid 
gland of the sheep. It is a light brownish powder with a meat-like odor. 
Dose: — 2-10 grains in 24 hours. 

Other preparations of thyroid are tablets containing 0.12 G. of the 
dried gland prepared by Parke, Davis; another tablet called Thyraden, 
0.25 G. of the dried gland, prepared by Knoll and a preparation called 
"Iodothyrin" containing lactose and the same amount of iodine as the 
gland prepared by Bayer. 

Iodothyrin is a white body almost insoluble in alcohol and water, con- 
taining less than 10 per cent, iodine which possesses the same action as the 
crude gland and is probably its active ingredient. 
9 
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130 ORGANO-THERAPY. 

OTHER ANIMAL EXTRACTS. 

Extracts of other organs as thymus gland, testicles, ovaries, 
spleen, bone marrow and pituitary bodies have been tried in 
therapeutics without much more than psychical eflFects. 

Thymus gland contains a principle which lowers blood pressure 
and causes death by collapse when given in very large quantities. 
It has been recommended in exophthalmic goitre but without 
much effect. 

Testicular extract was first recommended by Brown-Sequard 
as a 1-e ju vehator anJTias been used more or less since, although 
without any apparent effect. Pohl introduced instead of tes- 
ticular extract an alkaloid spermin isolated from testicles. 

Ovarian extract has been recommended for conditions of dis- 
turbed metabolism' occurring in women at the menopause or in 
undeveloped girls. 

Spleen and bone marrow extracts have been employed in 
different blood diseases, especially pernicious anaemia, on the 
theory that they might increase the blood forming elements of 
the bone marrow and spleen. These have likewise been without 
results. 

Pituitary extract has been recommended in acromegaly on 
the theory that the disease is due to a diminution of that gland. 

ARTIFICIAL FOODS. 

Artificial foods have been prepared for cases of malnutrition 
where an insufficient amount of ordinary food is taken. We have 
among the proteid variety innumerable proprietary preparations 
of albumen, albumoses and peptones, some nucleo-proteids 
containing phosphorus, also carbohydrate preparations, especially 
represented by the infant foods and malted milks, and lastly, differ- 
ent preparations of fats, the oldest being codliver oiL 

These preparations have no particular superiority over the 
natural foods and, on the contrary, are often unpalatable, which 
of itself would make them less digestible. Thus preparations 
of albumen, albumoses and peptones have seldom any advantage 
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over properly prepared eggs or meat, proprietary foods for infants 
and invalids over common cereals as tapioca, arrowroot or rice, 
and lastly, fat preparations or codliver oil over cream, butter, 
olive oil or the fats in eggs or meat. 
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PART III. 



This part contains drugs which are used in medicine chiefly 
for their local effects and, in fact, although most of them have 
a general action^ it is the local one which is of greater prominence. 
It includes not only those, substances which affect the place of ap- 
plication but also the place of excretion^ Thus with che division 
of urinary antiseptics, it is for local effect at the place of excretion, 
i. e., urinary tract that these substances are used. 

All the members of this part have local irritant action with 
the exception of some in the section of mechanical agents. 
Although we have attempted a classification according to the 
most common therapeutic application, yet the members of one 
group could easily be described in another from a purely phar- 
macological standpoint. Thus the volatile oils used as urinary 
disinfectants present very nearly the same qualitative action as 
those described under skin irritants, and croton oil, given under 
purgatives, could be appropriately grouped with the skin irritant 
toxicodendrol . 

SKIN IRRITANTS. 

Almost all foreign substances which penetrate into the skin 
cause irritation, e. g., volatile bodies are irritants because they 
diffuse easily through the skin. Heat and cold are irritants of 
different intensity, depending on how much the rise or lowering 
of temperature departs from that of the body. Thus with these, 
we may have all degrees of inflammation from redness to gan- 
grene. Many drugs, when taken internally, such as iodides, 
bromides and mercury, may produce irritation of the skin, which 
is due either to an excretion of the medicine or its product by 
the same, or to a congestion of the vessels due to central action. 
In this section, we include only those drugs whose chief action is 
irritation by local application. 

^33 
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The irritation of the skin due to any drug always takes the 
form of ordinary skin inflammations of different grades, depend- 
ing on tbe strength and quantity of the irritant, upon the sus- 
ceptibility of the person and upon the place of application. 
Thus poison ivy may, under some conditions, only produce an 
erythema, while under other circumstances it may give rise to 
papules, blisters, pustules and even ulcers. The subjective symp- 
toms vary according to the intensity of action, as itching, burning 
or pain. 

Besides the jjure local action upon the skin, these irritants' 
also influence in a reflex manner certain internal functions. 
Thus mild skin irritation produces an increase in the force, depth, 
or frequency of resjnration. It also increases the force of the heart 
beat resulting in a rise of blood pressure. Very severe skin 
irritation over a large area produces the reversed condition, i.e., 
a decrease in the efficiency of the respiratory centre and heart with 
a fall of blood pressure, e. g., a condition of collapse such as is 
seen after extensive burns. 

The metabolism is increased by mild or moderate irritation 
of the skin so that we have an increased excretion of nitrogen 
and carbon dioxide. 

The internal temperature is said to rise after mild dermal irri- 
tations and to fall after severe ones. The former is due to 
increase in metabolism, the latter to collapse. In fever, however, 
skin irritation may materially lower the body temperature by 
changing the distribution of the blood. Since in moderation it 
contracts the internal blood vessels and dilates the superficial 
ones, the hot blood is brought to the surface and cooled. Thus 
the eflFect of cold baths in fever is a double one, producing a lower- 
ing of temperature by contact with cold and also by leaving the 
superficial blood vessels dilated after the bath. The influence of 
alcohol sponging is after the same order. 

The skin irritants also affect the local circulation of organs. 
They are said to increase the circulation in parts directly under 
the skin to which they are applied, but to decrease it in organs 
lying deeply beneath the same, counter-irritation. Thus, if 
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applied to the chest they would produce h)rperaemia of the 
intercostal muscles, but anaemia of the lungs. 

For convenience of description the skin irritants are divided 
into three groups according as to whether the action is due to 
the volatility of a substance, to the volatility plus special irritant 
properties, or to special irritant properties of a nonvolatile body. 

GROUP OF TURPENTINE OIL. 

The action of this group is possessed by all volatile substances 
which are easily diffusible, such as the volatile oil of plants includ- 
ing the oils of turpentine, cajaput, eucalyptus and arnica, sabine, 
juniper, cubeb, etc., and the artificial volatile hydrocarbons of 
the fatty acid series and their derivatives, including chloroform, 
ether and alcohol. Yet we restrict ourselves here to the descrip- 
tion of the volatile oils found in plants which are chiefly com- 
posed of hydrocarbons, called terpenes. 

These substances, on account of their easy diffusibility, 
produce their local effecls almost immediately after application. 
This is never very severe, unless much of the substance is kept 
in contact with the skin for a long time, because they escape 
quickly by evaporation. For this reason also their action is of 
short duration. 

The irritation as a rule consists only of a feeling of warmth, 
itching and redness. Because of the ease with which they pene- 
trate protoplasm, they all have antiseptic action which varies 
somewhat with the different members, turpentine being one of the 
most active. When the volatile oils are taken internally in 
small doses they produce a feeling of warmth in the stomach and 
often eructation of gas. They undoubtedly increase the move- 
ments of the upper gastro-intestinal tract. They also produce a 
hyperaemia of these parts and they may increase the absorption 
of food stuff and also the glandular secretions. Another factor 
may act in this respect, i. e., the odor and taste of the pleasant 
volatile oils which in a psychical way may improve the digestion, 
and thus we probably can explain the good effects of after-din- 
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ner cordials. The leucocytes of the blood are also increased by 
the volatile oils. 

When taken inUrnally in large quantities^ as, for instance, sabine 
which has teen used to produce abortion, they cause severe gas- 
tro-enteritis with nausea, vomiting, and diarrhoea, intense pains 
and colic, great weakness of the heart and respiration, bloody 
and albuminous urine, even anuria and death in collapse. 

They are excreted by the urine partly as such, partly oxidized 
and partly in combination with glycuronic acid. Large amounts 
passing through the kidneys produce intense nephritis, but with . 
small quantities there may be observed only an aromatic odor 
and a slight increase in the urinary secretion. The latter is 
more or less antiseptic and it is on this account that a few oils 
as that of cubeb, copaiba and sand le wood are used as urinary 
disinfectants. 

When injected into animals, there is usually to be observed a 
stage of ncrease in the cerebral and medullary functions, i. e., 
greater excitement and increase in respiration and blood pressure. 
Only with a few, as oil 0} absinth, the cord is markedly stimulated 
and even convulsions may be observed. After the stage of 
stimulation the entire nervous system becomes paralyzed and 
death takes place from failure of respiration. 

Very little is known about the chronic action of volatile oils 
except that the regular and too copious drinking of cordials 
may lead to hyperacidity and other disturbances of the stomach. 
In the case of absinth, however, there occurs very frequently 
insanity and epilepsy in the habitues which may be accounted 
for by the action of the volatile oil on the brain. 

GROUP OF MUSTARD OIL. 

When both black and white mustard are treated with water, 
there develops in each a different volatile oil, that of the former 
having specific irritant properties besidies'those clue to its volatility. 

The OIL OF BLACK MUSTARD being volatile, acts very rapidly 
but much more intensely than the essential oils of the previous 
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division because it has specific irritant properties. It also acts 
much more deeply than the members of the next division which 
are non-volatile and the inflammation caused by the former is 
more difficult to cure than that of the latter. The degree of 
irritation depends upon the concentration, length of exposure, 
etc., and may vary from simple erythema to vesication, pustulation 
and even formation of ulcers. 

Taken intemallY in small quantities mustard acts as a con- 
dimeiir'and increases the appetite and digestion, but in cases 
wRere the stomach is hypersensitive, as in hyperacidity, it may 
produce burning and distress. In large quantities, it acts as a 
powerful emetic. 

Mustard plasters do not cause the irritation rapidly because 
the oil has to be gradually formed from its antecedents by the 
moisture of the skin before they can act. 

'- . ;.;...v^.^ ^- ' '^-' >". . ■'• -^'- • '^- "'' '."^ 

- ^ GROUP OF CANTHARIDIN. .' ' 

This division includes the nonvolatile substances having speciql ...♦ 
irritant properties. The chief members are the active principles 
of Spanish^ flies^ of .poison ivy.and poison oak, of cayenne pepper, ' 
and of kaschew. 

As these substances are non volatile and not easily absorbed 
by the skin, the irritation comes on much later than with the 
members of the previous division, but it is of longer duration, 
because of the slow elimination. 

CANTHARIDINy the active principle of Spanish flies produces very 
severe but less painful skin irritation than mustard oil because 
it is not volatile and does not penetrate so deeply. When taken 
internally, it causes intense burning and pain in. tEe' moutli, 
oesopTiagus, stomach and bowels. The colics may be excruciat- 
ing. If taken in solution, blisters may be observed in the mouth 
and throat and the pain in the oesophagus may be so severe 
as to prevent deglutition. Violent vomiting and purging, pain 
in the bladder, inability to pass urine (the little that is passed 
is albuminous and bloody), dyspnceic respirations, convulsions 
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and death in collapse are the chief symptoms of poisoning in 
man. 

As may be observed, the symptoms in man are dependent 
on the frightful local irritation of the gastro-iuUsiinal and. 
urinary tracts'. * TEey are also due to the action on the central 
nervous" system, which consists of paralysis of the vital centres. 
Cantharidin is excreted by the kidneys. 

The susceptibility of cantharidin towards different animals 
varies enormously, thus in the hen and hedgehogs, large quanti- 
ties may be taken without much effect, while in the rabbit a small 
dose as in man will produce intense symptoms of poisoning. 

Capsaicin, mezerein and euphorbin have much the same 
action as cantharidin. 

When TOXICODENDROL/a fixed oil and the active body of 
goison ivy, is applied to the skin, or when persons are accidentally 
poisoned by these plants, a feeling of warmth and itching de- 
velops in from twenty-four hours to eight days after exposure. 
In a few hours an erythema appears, quickly succeeded by 
papules. In many areas these are replaced by small blisters 
and even large blebs, which may leave ulcerations. These skin 
lesions are accompanied by more or less oedema, which is, how- 
ever, only well marked on the face and genitals (testicles and 
penis), which as a rule show few other lesions, but the oedema 
there is of frightful intensity, swelling the face to twice its normal 
size, completely occluding the eyes by enormously swollen lids. 
The penis and testicles of the man may be swollen to a size 
such as to approach in appearance the organs of a bull. The 
most intense symptoms may last from three to six days, then 
they abate, and the skin returns to normal, after having peeled. 

The main features of the treatment of such poisoning 
consists of scrubbing the affected parts with soap and water 
in order to remove the active principle. The application of the 
alcoholic solution of lead acetate is also of value by precipitating 
the active ingredients. The use of fatty substances is contrain- 
dicated because they have a tendency to dissolve and spread the 
poison. 
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After internal administration of toxicodendrol, symptoms 
of gastro-intesiinal and renal irriUUion are to be seen, just as with 
cantharidin. 

The oil CARDOL, obtained from the Jamaican Kaschew, pro- 
duces exactly the same effects. A case of cardol poisoning is 
undistinguishable from one of poison ivy. 

SUMMARY OF GROUP ACTIOJX.— Irritation of the skin at the 
place of application and also of the kidneys where excreted. Taken 
internally gastrointestinal tract much irritated. Action on the 
central nervous system of secondary importance. 

THERAPEUTIC APPLICATION.— Skin irritants are some- 
times painted over ulcers to improve the circulation and hasten 
the_ repair, as for instance in the form of. tincture of myrrh. 

They are used to decrease pain reflexly, in the form of mustard 
and cantharides plasters for pain in the chest, turpentine 
stupes for the abdomen and counterirritant liniments for in- 
flamed joints. 

They are applied on the skin over deep-seated exudaiions or 
transudations such as water on the knee. Formerly they were 
much employed in the form of plasters to decrease inflammation 
of the deep-seated organs as the lungs, stomach, intestines, etc. 

Mustard, pepper and capsicum are used in small doses, as 
gastric stimulants to improve digestion and appetite. In large 
quantities mustard is given as an emetic. 

On account of their irritant action and disinfectant properties, 
turpentine and terpene hydrate are sometimes of value as ex- 
pectorants and bronchial antiseptics. 

Cantharides was formerly used in small doses as a diuretic 
and by the laity to produce sexual excitement. The internal 
administration of this substance is exceedingly dangerous on 
account of its marked poisonous effect; the majority of the re- 
corded cases of poisoning have resulted from this niode of ap-. 
plication. Oil of sabine has been used chiefly illegitimately as 
an abortifacient and is of interest from the number of cases of 
poisoning resulting from this employment. 
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MATERIA MEDICA OF SKIN IRRITANTS. 
Turpentine Division. 

Terebenthina (U.S.P.) Thus Americanum (B.P.), concrete oleoresin 
from Pinus Palustris, composed of yellowish, opaque, crumbly masses. 
Dose: — 1.0-4.0 G. Br. (15-45 grains). 
^ Oleum Terebenthinae (U.S.P., B.P.), obtained by distilling the above. 
Dose:— 0.2-2.0 c.c. Br. (5 nx-4 3). Average (U.S.P) i.o c.c. 

Resina or RosiUr residue after the distillation of turpentine. Used to 
make plasters. 

Terpini Hydras (U.S.P.), rhombic crystals, soluble in 250 parts HjO 
and 10 parts alcohol. Dose:— o.i-i.o G. Average (U.S.P.) 0.125 G. 

Terebenum (U.S.P., B.P.), colorless liquid with a turpentine-like odor. 
Dose: — 0.3-1.0 c.c. Br. (5-15 n\). Average (U.S.P.) 0.5 c.c. 
.^ Oleum Eucalypti, volatile oil obtained by the distillation of Eucalyptus 
"-Globulus. 

Eucalyptol (U.S.P,), chief constituent of the oil of eucalyptus. It is a 
colorless liquid with an aromatic odor, °n|]|hlfi JH fl^^^^"^* ^^^ insoluble 
in water. Dose: — 0.3-1.0 G. Average (U.S.P.) 0.3 G. 

Oleum Cajaputi, volatile oil obtained from Cajaputi Virideflora. 

Oleum Arnica, volatile oil from Arnica Montana. 

Oleum Sabinae, volatile oil from Juniperus Sabina. 

Mustard Division. 

Sinapis Alba (U.S.P.), Sinapis Albae Semina (B.P.), the dried seeds of 
^*Brassica Alba. This contains the glucoside sinalbine and the ferment 
myrosin. In the presence of water myrosin decomposes sinalbine with the 
formation of oil of mustard, sinapine and glucose. 
^ ,; Sinapis Nigra (U.S.P.), Sinapis Nigrae Semina (B.P.), the dried seeds 
of Brassica Nigra. It contains the glucoside sinigrin and the ferment 
myrosin. The latter decomposes sinigrin in the presence of water into 
allylisosulphocyanate of potassium, or the volatile oil of mustard and glucose. 

Charta Sinapis (U.S.P., B.P.), paper treated with extracts of mustard. 

Linimentum Sinapis Composition (U.S.P.) contains the volatile oil of 
mustard, mezereum and camphor. 

Thiosinamine, formed from volatile oil of black mustard, has been recom- 
mended to remove scars. 

Cantharides Division. 

Cantharis (U.S.P., B.P.), consists of the dried beetles Cantharis Vesi- 
catoria or Spanish fly. It contains cantharidin, an acid anhydride formed 
of colorless crystals, soluble in alcohol, ether, chloroform and slightly soluble 
in HjO. 

Ceratum Cantharidis (U.S.P.). 

CoUodium Cantharidatum (U.S.P.). 
- Tinctura Cantharidis (U.S.P., B.P.). Dose :— 0.05-0.5 c.c. Br.(i-5 
n{). Average (U.S.P.), 0.3 c.c. 

Mezereum (U.S.P.), Mezerei Cortex (B.P.) bark of Daphne Mezereum 
which contains the irritant resin, mezerein besides the glucoside daphnine. 

Fluidextractum ttezerei. Dose: — 0.05-0.5. 

Capsicum (U.S.P., B.P.), fruit of Capsicum Fastigiatum, a plant of 
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Central and South America. It contains the oleoresin, capsicol and the 
crystalline capsaicin. 
^--JincturaCapsici(U.S.P.). Dose:— 0.5-4.0. Average (U.S.P) 0.3 c.c. 

Emplastrum Capsici (U.S.P.). 

Tozicodeiidrol, a fixed irritant oil found in Rhus Venenata, or poison 
dogwood, and Rhus Toxicodendron or poison ivy. 

Cardol, an irritant fixed oil from the fruit of Anacardium Occidentale. 

URINARY ANTISEPTICS.^' f^" . . ! , 
GROUP OF SANDALWOOD AND CUBEB OILS. 

The volatile oils of CUBEB, COPAIBA, SANDALWOOD and 
JUNIPER are closely related chemically and pharmacologically. 
They are terpene derivatives and differ in no essential points 
from the other volatile oils described under skin irritants, so that 
the general pharmacological action of volatile oils also applies to 
this division. 

They are excreted in part by the bronchi, but chiefly by the 
kidneys in combination witk glycuronic acid. Not all of the oil 
is combined with the latter; a part is excreted unchanged, while 
another portion is transformed into an oxidation product before 
excretion. They have a certain amount of local irritant action 
which makes itself evident at tHe points of absorption and excre- 
tion, but these substances are a little less irritant than other volatile 
oils and with small doses are less apt to produce violent gastro- 
intestinal disorders. The oil of sandalwood seems to produce a 
less irritation than those of cubeb and copaiba. 

The medical administration of these bodies is not infrequently 
accompanied by pain in the stomach with dyspeptic and enteric 
symptoms, and also by pain in the back, over the bladder 
and in the urethra after micturition. When large doses are 
ingested, severe nausea, vomiting and diarrhoea may ensue; 
the urine may become albuminous, bloody, and diminished in 
quantity on account of the irritation of the kidneys. 

After the administration of. cubeb and copaiba an eruption of 
the skiii'may occur. This rash takes the form of an erythema, 
papules or urticarial weals and is usually not accompanied by 
fever. The skin may break out even after smoking cubebs, as 
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is frequently done by laymen in certain parts of the country as a 
cure for catarrh of the air passages. Sometimes symptoms of 
cerebral disturbance have been observed after large doses of 
cubebs. 

During their passage through the kidneys, these substances 
stimulate the secretory structures and in medicinal doses may 
increase the renal secretion. They also delay the decomposition 
and putrefaction so thai the urine may remain clear for several 
days after it is passed and when it does become cloudy, there 
are few or no putrefactive bacteria. On account of their ex- 
cretion in combination with glycuronic acid by the urine, .they 
may give the Fehling reduction and thus simulate the presence of 
sugar. 

By virtue of their partial excretion through the bronchial 
mucous membranes, they stimulate its secretion and act also in 
this place as disinfectants. 

The presence of albumin may be shammed in the nitric acid 
test by the RESINS present in the crude preparation of cubeb and 
copaiba, because they give rise to a precipitate. These resins are 
possessed of an action very similar to that of the oils upon the 
lurinary and gastro-intestinal tracts but much less powerful. 

BUCHU may be placed in this group because it contains a vola- 
tile oil which has much the same action as those of cubeb and \ 
copaiba. UVA URSI or bearberry contains certain gliicosides 
called arbutin and methylarbutin, which are excreted by the 
urine partly unchanged and partly transformed to hydroquinones. 
These bodies may give to the urinary secretion a smoky color, 
especially on standing, when the unchanged arbutin may be- 
come decomposed by the bacteria. Just as the oils mentioned 
above, but not in so marked a manner, uva ursi acts as a genito- 
urinary antiseptic. 

GROUP OF HEXAHETHYLENAMINE. 

HEXAMETHYLENAMINE formerly known under the proprie- 
tary name of urotiQpine, together with its compounds helmitol 
and citrarin is excreted, by the kidneys, decomposed, into om- 
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monia and formaldehyde. . On account of the presence of the 
latter, thfese substances are_ among the most powerful urinary 
antiseptics. In cases of typhoid fever with many Eberth bacilli 
in the urine, it has been shown that urotropine causes a more 
rapid disappearance of these bacteria than would normally occur. 
In animals, large quantities of these substances may produce 
albuminuria and haematuria. Hexamethylenamine or its pro- 
ducts chinotropin, saliformin and hetralin form soluble com- 
poimds with uric acid, but whether or not this combination helps 
the excretion of the latter still remains to be decided. 

A few "GOUT REMEDIES" may be conveniently mentioned in 
this place. When the theory was evolved that the cause of gout 
was the overproduction, precipitation and retention of uric acid, 
physicians administered alkalies with the idea of dissolving or 
keeping in solution the difficultly soluble uric acid and thus to 
facilitate its excretion. No remarkable results were obtained 
from the alkali metals and earths, so organic bases were tried. 
These form very soluble salts with uric acid and among them 
are piperazine and its compounds including sidonal, lycetol 
and lysidine. More recently the question was attacked from 
another aspect. Quinic acid, a substance present in the bark 
of cinchona and many other trees is said to decrease the formation 
of uric acid and itself is transformed and excreted as hippuric acid. 
Different compounds of quinic acid with the same action are urol, 
urocoly urosin, and sidonal. 

SUMMARY OF GROUP ACTIOJX.— Excretion by the kidneys with 
stimulation after small doses, and irritation of these organs with 
large quantities. Antiseptic action on the genito-urinary tract. With 
too great doses, gastro-intestinal irritation. 

THERAPEUTIC APPLICATION.— Preparations of cubeb, co- 
paiba and sandalwood have been used so extensively in the treat- 
ment of gonorrhoea of the genito-urinary tract that they are almost 
regarded as specifics in this disease. Since the urine, after their 
ingestion, does not check the growth of the gonococci^^it is prob- 
able that they do not produce their good effect by destroying these 
bacteria, but by preventing the decomposition of the urine remain- 
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ing in contact with the diseased membrane and so decreasing the 
irritation and the lowering p.f the. vitality of the tissues which 
would" afford a better field for the development of the disease. 
The best results are to be obtained in the earlier stages ofjthis 
affection, but in the chronic form, and gleet, but little improve- 
ment is observed. These oils and their preparations are also 
indicated in dcule infiammaiion of the bladder^ and pelvis of 
the kidneys. They increase the flow of urine through their 
irritant action upon the renal tissue, and may be used as diu-- 
retics when there is no acute inflammation or extensive de- 
generation of the kidneys. Their stimulant and disinfectant 
effect upon the bronchial mucous membranes recommends them 
in Ary bronchitis. . 

Of late years the artificial bodies hexamethylenamina or 
urotropine, helmitol and citrarin, chinotropiny saliformin 
and hetralin have come in vogue as substitutes for the substances 
previously mentioned. They are more eflicacious in acute 
cystitis, and pyelitis because their antiseptic action is more marked; 
although, like the oils, they are of but little value in chronic in- 
flammation of the urogenital tract. Their efficacy in acute 
gonorrhceal urethritis is warmly endorsed by many physicians. 

All the members of the Hexamethylenamine division have 
been and are used for gout by some doctors, yet most authori- 
ties have observed very little good effect from any of them. It 
is not surprising for we know very little about the cause of this 
trouble and uric acid seems to be more a product than a causative 
factor in the disease 

MATERIA MEDICA. 
Cubeb and Copaiba Division. 

Copaiba (U.S.P., B.P.), Bal sam of Copa iba, Copaiva, the oleoresin 
of Copaiba Langsdorffii and ot other species of Copaifera. Dose: — 
0.5-1.0 CO. Br. (i-i fl. dr.). Average (U.S.P.) i c.c. 

Oleum Copaibae (U.S.?., B.P. ), the oil freed from the resin by distilla- 
tion. Dose:— 0.5-1 c.c. (10-15 "l)- Average (U.S.P.) 0.5 c.c. 

Cubeba (U.S.P.), Cubcbae Fructus (B.P.), Cubebs, the unripe fruit of 
Piper Cubeba, containing the oil of cubeb and cubebin. Dose:— 2-8 G. 
(30-120 grs.) in powder. Average (U.S.P.) i G. 
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Oleoresina Cubebae (U.S.P.). Dose:— 0.5-1 c.c. (ia-15 nx). Average ^ '" 
(U.S.P.) 0.5 G. -'•. i... A.». .^■•. 'V'V. w- - •,.../_..'/. ^y . 

-jQIeum Cubebae (U.S.P., B.P.) Dose:— 0.5-1 c.c. (10-15 nx). Aver- 
age (U.S.P.) 0.5 c.c. 

Oleum Santali (U.S.P., B.P.), Sandalwood oil, distilled from the wood ' ^ ! 1 

of Santalum Album. Dose: — 0.5-1 c.c. (10-15 "l)- Average (U.S.P.) ^ '- 
0.5 c.c* ^1 

fiexamethylenamina Division. 

Hexamethylenamina (U.S.P.), known under the trade names of 
urotropine, uritrone, cystogen, cystamine, formin, aminoform, ammoniofor- 
maldehyde, composed of colorless crystal with bitter sweet taste, easily soluble 
in water. Dose: — Average (U.S.P.) 0.25 G. 

Helmitol and Citrarin, white crystalline compounds of hexamethylen- 
amina and citric acid. Dose, same. 

Chinotropin and Chinoformin, quinic acid compounds of hexamethyl- 
enamine. Dose, same. 

Piperazina, crystals easily soluble in water. Dose : — 1-2 G.* 

GROUP OF VEGETABLE PURGATIVES. ^^X^T^^T^ 

The following is also a group of local irritants like the preceding ^^ ^'?a\ 
ones. Many of its members when applied to the skin produce ^ \ 

very severe irritation, as for example croton oil. In medicinal 
doses the various purgatives do not produce, when taken inter- 
nally, severe irritation of the entire alimentary canal including 
mouth, oesophagus, stomach, small and large intestines, but they 
exhibit their effects mainly on the lower portion of the gastro-in- 
testinal tract where many of these are excreted even after sub- 
cutaneous administration. 

This group comprises many substances of very different com- 
positions extracted from the vegetable kingdom. Some of these 
are oils, as castor and croton oils, others are anthracene deriva- 
tives as chrysophanic acid and emodin. Still others are gluco- 
sides as podophyllin and podophyllotoxin and finally others are 
acid anhydrides like elaterin. 

These substances all have one property in common, that of 
increasing the peristalsis of the intestifte by local irritant action. 
They produce hyperaemia and it is probable that they increase 
both the movements and secretions of the intestinal tract. 
The secretions are only markedly increased after very large 
doses and assume the character of exudates, while the more 

♦ See ommissions page 243. 
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fluid nature of the stools with small doses is due to the hastened 
peristalsis which does not allow of the reabsorption of the fluids. 
The increase in peristalsis is not only in the large intestines but 
also in the small ones and with the drugs aloes and rhubarb an 
increase in the movements of the stomach is also observed. 

After copious doses of these purgatives, the evacuations are 
watery and the patient suffers from stomach ache and cramps 
which are probably due to the violent spasmodic contraction of 
the intestines, but the sensitiveness of the abdomen after too large 
quantities is due to actual inflammation. 

They have much less effect upon the stomdch than upon the intes- 
tines, because many require for their solution and preparation 
alkaline juices, as the bile and pancreatic secretions. Castor 
oil, for instance, has no action before it is changed to ricinoleic 
acid, which takes place much more readily in the small intestines 
than in the stomach. 

Most purgatives, while producing a hyperaemia of the intes- 
tines, also produce a congestion of the neighboring generative 
organs. In this way they may increase hemorrhage from the 
uterus at the times of menstrual periods, or they may set up 
contractions of this organ and bring about abortion during preg- 
nancy. 

Some of these cathartics, as podophyllin, podophyllotoxin, 
colocynthin and croton oil act as purgatives when given sub- 
cutaneouslyi It is probable that their action is due at least in 
part to excretion by the intestinal mucous membranes. They 
produce violent irritation at the place of application and also 
of the kidneys and are, therefore, impracticable when admin- 
istered subcutaneously. 

Depending upon the dose and susceptibility of the patient, 
most purgatives act in from 6 to 10 hours. Aloes may not pro- 
duce its effect before fifteen hours. Croton oil may act in two 
hours. 

In habitual constipation which is so common with the 
sedentary habits of modern life, it is very common for physicians 
to prescribe and patients to use on their own authority various 
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drugs of this group for periods of months and years and almost 
always with a growing decrease in the effects produced. Many 
of these cases show on examination a tender, thickened colon which 
is probably the result of the long chronic irritation that might 
have been avoided if, instead of irritants, exercise and regulation 
of the diet had been prescribed for the constipation. Although 
the pharmacological action of the purgatives or that part of it 
which we know at the present does not present sharp featiures 
of distinction yet for convenience, they are divided into three 
•groups based on their chemical composition. 

CASTOR OIL DIVISION. 

This subdivision includes two oils. Castor and Croton oils, 
which although quite different in strength act more or less in the 
same manner, i. e., after decomposition into fatty acids. 

CASTOR OIL or RICINOL is very bland and unirritating and 
when pure causes no stimulation of the skin, mouth, throat or 
stomach, but on reaching, the small intestines it becomes saponified 
and ricinoleic acid and ricinoleates are formed which have a marked 
irritant action and by this means increase the intestinal peristal- 
sis. If ricinoleic acid or ricinoleates are applied to the skin or 
given internally redness of the epidermis, a burning acid taste 
in the throat, nausea, and vomiting occurs. As a rule no con- 
stitutional disturbance follows the ingestion of even large doses 
of castor oil and not even severe gastro-intestinal inflammation. 
It seldom produces much griping and pain. 

This action, however, only applies to the expressed oil for the 
castor beans themselves are very toxic; one has produced fatal 
poisoning which consists of exceedingly severe gastro-enteritis 
with excruciating pains in the abdomen, nausea, vomiting, 
cyanosis, failure of the heart and respiration and death in 
collapse. This very toxic action is due to the presence of a. 
toxalbumen called RICIW but as it is not soluble in oils it remains . 
behind while expressing the castor beans. 

CROTON OIL is a much more powerful purgative than the 
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preceding. If more than a very small dose is given it produces 
vomiting and purging which may be bloody, and intense cramps, 
tenderness of the abdomen and general collapse. With small 
doses, as a fraction of one drop, it causes only profuse, watery 
purgation. 

Its ac^on is due to the decomposition of croton oil into tigliic 
acid, a change wEicVtaFes place very readily in the small intestines. 
Ordinary commercial croton oil, as a rule, contains considerable 
of this acid preformed so that it is in contrast to castor oil, very 
irritating. If injected into the skin it produces violent inflamma- 
tion with pustulation. It causes a burning sensation along the 
throat, oesophagus and stomach and often induces vomiting. 
The chemically pure croton oil containing no free tigliic acid is 
absolutely as bland and unirritating to the skin as olive oil yet it 
produces as much irritation of the bowels and purging as the 
commercial because it is decomposed there into the acid. 

ALOm AND RHUBARB DIVISION. . . :'^ 

A number of crude drugs as RHUBARB, ALOES, SENNA, CAS- 
CARA, and FRANGULA contain the same or some very closely allied 
chemical substances which are anthracene derivatives. Among 
them are emodin, chryophanic acid, calhartin, frangtdin and aloin 
which have purgative action, but strangely enough, not so power- 
ful as the crude drugs. Besides these, there have been lately 
added three artificial anthracene derivatives, EXODIN, PURGATIN 
and PURGEN (phenolphtalein). 

The amount of purgation induced by all these substances de- 
pends upon the quantity and form of administration and also 
upon the class of animal receiving them. 

Emodin, cathartin, frangulin and the amorphous aloin pro- 
duce purgation \vhen isolated from the mother substance. Chry- 
sophanic acid when given pure does not cause purgation because 
it is too rapidly absorbed. It is possible that in crude drugs mixed 
with colloids, it is less rapidly absorbed and much more active. 
This acid is again excreted by the urine to which it imparts a 
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yellow color often seen after taking rhubarb and senna. The 
milk of nursing women may also have a yellow color and purge 
babies, after taking these drugs. 

Aloin, frangulin and cathartin are purgatives when injected 
subcutaneously and probably produce this effect through excretion 
by the bowels which has been proved for aloin. The latter does 
not irritate the kidneys in man, dogs and cats but produces very 
destructive processes in rabbits. Aloin produces marked peristal- 
sis of the stomach. Exodin, Pur gen and Purgatine act as purgatives 
in man but much more slowly than the crude purgative drugs, 
sometimes only in twenty or twenty-four hours. Purgen or phe- 
nophtalein gives the urine a bright red color when the latter is alka- 
line. Purgatin e when given to rabbitsproduces a yellowish^ then a 
brownish-red port- wine color to the urine and without causing 
ang purgations the animals die with extensive destruction of the 
kidney and loss of weight just as with aloin. In dogs, although 
the urine is colored red, no serious symptoms appear even after 
taking the drug for a period of months. 

ELATERm AND PODOPHYLLIN DIVISION. 

The acid anhydrides and glucosides Elaterin, Jalapin, Con- 
volvulin, Scammonin, Colocynthin, Podophyllotoxin and Picro- 
podophyllotoxin form a division of very active cathartics which 
give rise to watery evacuations. Elaterin, jalapin and convol- [ , y 
vulin require the presence of bile to dissolve them before they . ^ \ 
act, just as does aloes; but bile also helps the action of all the other 
purgatives. Podophyllotoxin, picropodophyllin and colo- 
cynthin cause purgation when injected subcutaneously. This is ( ' ' 
due to a partial excretion by the intestines. They cause violent ir- 
ritation at the place of injection and are very apt to bring about \ 
severe inflammation of the kidneys due to excretion of part of '^ 
these substances by the latter organs. All the members of this • ' ' * 
division are much more irritant than those of the rhubarb group 
and in sufficient doses give rise to vomiting and diarrhoea, often 
of a bloody character, with reddening and ecchymoses of the in- 
testinal mucosa. The irritation may be so severe as to produce 
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collapse. With podophyllotoxin even a pseudomembrane forma- 
tion has been observed. 

SUMMARY OF GROUP ACTIOV.— Special stimidation and irri-] 
lotion of the bowels leading to purgation. With large doses actual ' 
inflammation of gastrointestinal tract. By subcutaneous admin- , 
istrcUion ccUharsis, also violent irritation at pUice of application and * 
of kidneys. 

THERAPEUTIC APPLICATION.— Almost all the members of 
this group could be used in small doses to produce mild evacua- 
tions of the bowels and thus relieve constipation^ or in large doses 
to cause severe purgation. For convenience the milder ones, 
such as castor oil, senna, aloes, rhubarb and cascara are 
used as laocatives and mild purgatives, while croton oil, jalap, 
colocynth, podophyllum and camboge are used as drastics, i. e.. 
for severe purgative action. 

Croton oil is used almost exclusively in imconscious patients, 
especially those suflfering from apoplexy. Here it is supposed to 
do good T)y lowering the bipod pressure and thus aiding the arrest 
of the hemorrhage. This it may do both by producing a dilata- 
tion of the splanchnic blood vessels and by decreasing the bulk 
of blood through watery evacuations. 

The use of purgatives is indicated in all cases when the intestine 
is to be emptied as after poisoning from drugs and from food 
products, or when there is infection of the intestines, as in typhoid 
fever, or autointoxiccUion due to fermentation or putrefactive 
changes in the intestinal contents. 

They should not be used when there is severe inflammation of the 
intestines and only with caution during pregnancy. As a rule 
the active principles do not act so well as the crude drugs, 
probably because the colloidal substances in the latter prevent 
rapid absorption and decomposition, thus keeping them longer 
in contact with the mucous membrane. 

MATERIA MEDICA. 

Simple Purgative Series. 

*• Oleum Ricini (U.S.P., B.P.)., castor oil, a yellowish, viscid fixed oil 
expressed from the seeds of Ricinus Communis It has a very disagreeable 
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odor and taste. The seeds contain besides this oil, the toxalbumin, ricin, 
which, however, is not extracted by expression of the oil. Dose: — 5.0-50 
c.c. Br. (1-8 fl.3). Average (U.S.P.) 16.0 c.c. 

Senna (U.S.P.), Senna Alexandrina (B.P.), the leaflets of Cassia 
Augustifolia and Acutifolia trees growing respectively in India and Africa. 
It contains the glucoside emodine and the glucosidal adds, cathartic acid 
and chrysophanic acid. 

. Infusum Sennse Compositum (U.S.P.) (black draught) contains 
senna, manna, magnesium sulphate and fennel. Dose: — 25.0-50.0. 
V Infusum Sennse (B.P.). J)ose:— }-i fi.g. 

^ Pulvis GlycyrrhizflB Compositus (U.S.P) (compound licorice powders) 
contains senna, sulphur, fennel, sugar and licorice. Dose: — 2.0-8.0. 
•Average (U.S.P.) 4.0 G. 

Aloe Socotrina (U.S.P.), inspissated juice from Aloe Perriji, a tree 
growing in Africa and Isle of Socotra. Aloe Barbadensis (B.P.), inspissated 
juice from Aloe Vera. They are formed of brown resinous masses 
and contain the neutral principle aloin, emodin and a resin. 

Extractum Aloes (U.S.P., B.P.). Dose:— 0.03-0.2 G. Br. (1-4 
grains). Average (U.S.P.) 0.125 G. 

Aloe Purificata (U.S.P.). Dose : — 0.03-0.5 G. Average (U.S.P.) 
0.25 G. 
jTincturaAloes. Dose:— 1.0-4.0. Br. (J-i3). Average (U.S.P.) 2,0. c.c j 

Pilula Aloes. Dose: — 1-4 pills. Br. (4-8 grains). 1 

«^ Aloinum. Dose: — 0.05-0.2. Br. (J-2 grains). Average (U.S.P.) 
0.065 G- 

Rheum (U.S.P.) or rhubarb, the roots of Rheum OflSicinale, and Rhei 
Radix, (B.P.) root of Rheum Palmatum containing chrysophanic acid, 
emodin, cathartin and a resin. 

Pilulse Rhei CompositflB (U.S.P., B.P.). Dose:— 1-5 pills. 
^Tinctura Rhei (U.S.P., B.P.). Dose:— 4-16 c.c. Br. (1-4 3). Average 
(U.S.P.) 2.0 c.c. 

Tincturse Rhei Composita (B.P.). Dose:— J-i 3. 

Frangula (U.S.P.), or Buckthorn, the bark of Rhamnus Frangula, a 
tree growing in Asia and Europe. It contains emodin and frangulin. 

Fluidextractum Frangulse (U.S.P.). Dose :— 2.0-8.0. Average (U.S.P.) 
i.o c.c. 

Rhamnus Purshiana (U.S.P.), or Cascara Sagrada (B.P.), the bark of 
Rhamnus Purshiana, a tree growing in California and Spanish North America, 
>J[t contains emodin and cascarin. 

'^^ Fluidextractum Rhamni Purshianse (U.S.P.). Dose:— 2.0-8.0 c.c. 
Average (U.S.P.) i.o c.c. 

Extractum Cascarse Sagradse Liquidum (B.P.). Dose:— ^-i fl.3. 

Purgatin, diacetylester of anthrapurpurin, a synthetic purgative com- 
posed of colorless, tasteless crystals. Dose: — 0.5-2.0 G. 

Purgen, dihydroxylphtalophenon, another synthetic purgative. Dose: — 
0.1-0.5 G.* 

Drastic Series. 

Scammonium (U.S.P.), Scammoniae Radix (B.P.), resinous exudate 
from the roots of Convolvulus Scammonia, an herb growing in Asia and 
Greece. It contains the glucoside Jalapine. 

* See omissions page 243. 
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AResinaScammoniflB(U.S.P.). Dose:— 0.05-0.5. Average (U.S.P.) 0.2 G. 

Scammonise Resina (B.P.). Dose :— 3-8 grains. \ 

^^ Jalapa (U.S.P. , B.P.), the tuberous roots of Ipomoea Jalapa, a plant ^.^, ^ 
growing in Mexico and India and containing the glucosides jalapin and , .^ - 
convolvulin. 

Extractum Jalapse (B.P.): Dose:— 0.1-0.5. Br. (2-5 grains). 

Resina Jalapse (U.S.P., B.P.). Dose :— 0.5-0.3. Br. (2-5 grains). Aver- 
se (U.S.P.) 0.125 G. « 9 . 
*APulvisJalapflBCompositus(U.S.P., B.P.), containing jalapand potassium '^t^^««'*-\ ©X^ 
bitartrate. Dose:— 1.0-4.0. Br. (15-60 grains). Average (U.S.P.) 2.0 G. A lJlJU«, ,,i.>j;- 
^ Oleum Tiglii (U. S. P.), Oleum Crotonii (B.P.), a fixed oil expressed ^vTTT , r 
from the seeds of Croton Tiglium, a tree growing in" India and the Philip- *^»V 
pines. The oil usually contains free tigliic or croton oleic acid. Dose: — £^Ji»t^. ^-*i. 
0.005-0.10 c.c. Br. (i-i n\). Average (U.S.P.) 0.05 c.c. '•^•^ 

Colocynthls (U.S.P.), Colocynthidis Pulpa (B.P.), fruit of CitruUus ^^^jAJ^^JL 
Colocynthis, which grows in Asia and Africa and contains Colocynthin. * ^^ 

Eztractum Colocynthidis Compositum (U.S.P., B.P.). Dose:— 0.03- l^ll^>/ 

0.1 G. Br. (3.15 grains). Average (U.S.P.) 0.5 G. 

Elaterinum (U.S.P., B.P.), a neutral principle obtained from the juice 
of the fruit of Ecballium Elaterium or Squirting Cucumber. It is composed 
of white crystals with an acrid bitter taste Dose: — 0.002-0.005. Br. 
T*ff-rV grain). Average (U.S.P.) 0.005 G. 

Trituratio Elaterini (U.S.P.). Dose:— 0.03-0.05. Average (U.S.P.) 
0.03 G. 

Podophyllum (U.S.P.), Podophylli Rhizoma (B.P.), rhizome and roots of 
V Podophyllum Peltatum, which grows in America. It contains the isomeric 
Nfflucosides podophyllotoxin and picropodophyllin. 

*-& Resina Podophylli (U.S.P.), Podophylli Resina (B.P.). Dose:— 0.05- 
0.2 G. Br. (1-3 grains). Average (U.S.P.) 0.05 laxative; 0.015 purgative. 

Podophyllotoxin. Dose : — 0.005-0.06. 

Euonymus (U.S.P.), Euonymi Cortex (B.P.), the dried root bark of 
Euonymus Atropurpureus or Spindle tree, contains the glucoside Euony- 
min which is both a purgative and heart poison and also the glucoside atro- 
purpurin. 

Extractum Euonymi (U.S.P.). Dose:— 0.05-0.3 G. Average (U.S.P.) 
0.125 G. 

Extractum Euonymi Siccum (B.P.). Dose:— 1-2 grains. 
' Cambogia (U.S.P., B.P.), gum resin from Garcinia Hanburii, which 
grows in Siam, Anam, Cambogia and Cochinchina. It contains the resinous . ' ' 

acid, cambogic acid. ^ 

i Pilulse Catharticse Compositse (U.S.P.), contains besides ramh^yp. calo^- 
mel. colocynih and jalap . Dose: — 1-3 pills. 

Filulse Cambogia Composita (B.P.), Dose:— 4-8 grains. ^ • ' 
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GROUP OF BITTERS. 

Bitter medicines, such as quassia, have been used for a long 
time as remedies in the treatment of digestive disturbances and 
in a certain number of cases the appetite returns and patients 
improve. 
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A large number of bodies isolated from plants which have the 
common characteristics of possessing a bitter taste form this 
group. Among these are alkaloids, glucosides, acids, and 
neutral bodies, all of which have little or no general action in the 
doses used in medicine. Such bitter alcaloids as strychnine 
and quinine, which have a powerful constitutional action, are 
excluded. The substances belonging to this division are not 
devoid of constitutional action, but on the contrary, such bodies 
as Berberine, Canadine, Lupulinic Acid, etc., may produce very 
severe poisonous effects when given in excessive doses intravenously 
to animals; but when given in the ordinary doses internally to man 
they cause none but the local effect on the gastro-intestinal tract. 

SIBIPLE BITTERS produce in man, as a rule, increase in the appe- 
tite, and secondarily an augmentation in the gastric secretion which 
is due in main part to reflex stimulation through the gustatory 
nerves, on account of the bitter tcLste. 

The increase in gastric secretion is best seen when a meal 
containing meat is given soon after the bitters, and may amount 
to 25 per cent, above the normal. Being more or less irritant, 
they cause a hyperoemia of the mucous membrane of the gastro- 
intestinal tract which leads to an increase in the absorption of 
food stuff. They also augment the movements of the stomach 
and small intestines. After very large doses or in subjects 
with hyperacidity, they cause a burning along the oesophagus 
and stomach, sometimes even nausea and vomiting. The bitters 
increase the leucocytes in the blood and also for this reason may 
increase the absorption and transportation of nutriments from 
the stomach and intestines into the various tissues. 

There are a certain number of crude drugs as bitter orange, 
cardamon, cinnamon and ginger which are called AROMATIC 
BITTERS and they contain besides a bitter principle, a volatile 
oil which reenforces their action and gives them a greater tendency 
to irritate the mucous membranes. 

SUMMARY OF GROUP kCTlOlSi.— Through their bitter taste,' . 
stimulants to appetite and through their local irritant action stimu- . 
lants to the digestive secretions of the alimentary canal. Too , . 
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. large doses produce marked irrUation with nausea^ vomiting and 
diarrhosa. 

THERAPEUTIC APPLICATION. — The bittcrs are used al- 
most exclusively in the form of crude preparations to increase 
the appetite and improve the digestion in cases of malnutrition 
from almost any cause, as consumption^ cancer, ancemia, neuras- 
thenia and dyspepsia. Their use is not attended with good 
results in cases with hyperacidity and ulcer, because they may 
further increase the hydrochloric acid and sensitiveness of the 
stomach. 

In former times one of these bitters, condurango, was used 
as a specific against cancer. The results obtained were not 
sufficiently good to warrant the continuance of this remedy. 
Undoubtedly temporary improvement obtained in cases of gas- 
tric carcinoma, was due to the bitter action of this drug in increas- 
ing appetite and facilitating, digestion. 

MATERIA MEDICA. 
Simple Bitters. 

Quassia (U.S.P.)» Quassia Lignum (B.P.), wood of Picrasma Excelsa, a 
tree growing in Jamaica. It contains quassin, a neutral body and is said 
to produce headaches, nausea and voihiting in too large doses. 

Fiuidextractum Quassiae (U.S.P.). Dose:— 1.0-2.0 c.c. Average (U.S.P.), 

-JTinctura Quassia (U.S.P., B.P.). Dose:— 2.0-4.0 c.c. Br. (15-60 tt|^). 
Average (U.S.P.) 2 c.c. 

Condurango, Gonolobus bark, vine of Ecuador, contains 2 alkaloids, 
a glucoside and a resin. The glucoside injected in dogs produces ataxia 
and convulsions. Dose: — 1.0-2.0 G. 

Calamus (U.S.P.), contains the glucoside acorine and the alkaloid cala- 
mine. Dose: — Average (U.S.P.), i.o G. 

Fiuidextractum Calami (U.S.P.). Dose :— 1.0-4.0 c.c. Average (U.S.P.), 
1.0 c.c. 

Cimifuga (Racemosa), black snake root native of North America. Con- 
tains bitter resin and tannic acid. 

Fiuidextractum Cimifugae. Dose: — 1.0-4.0 G. 

Cusparise Cortex (B.P.), Angostura bark from tropical South America 
contains cusparine and other alkaloids. Dose : — 0.5 to 2.0 G. 

Infusum Cuspariae (B. P.). Dose:— 1-2 fl. S. 

Calumba (U.S.P.), Calumbae Radix (B.P), the roots of Jateorrhiza Pal 
mata, which grows in Africa and East Indies and contains the neutral 
columbin, the alkaloid berberine and columbic acid. 

Tinctura Calumbae. Dose :— 4-15 c.c. Br. (1-4 fl. 3). Average (U.S.P.), 
4.0 c.c. 
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Gentiana (U.S.P.). Gentiana Radix (B.P.), root of Gentiana Lutea. 
contains the glucoside gentiopicrin and the neutral body gentisin. 

Extractum Gentianae (U.S.P., B.P.). Dose:--o.i to 0.5 G. Br. (2-10 

ains). Average (U.S.P.). 0.25 G. 

Tinctura Gentians Composita (U.S.P., B.P.). Dose:— 1.0-15.0 c.c. 
Br. (}-4 fl.5). Average (U.S.P.), 4.0 c.c. 

Cetraria (Icelandica) contains lichenin and cetraric add. 

Decoctum Centrarise, 30-100 c.c. 

Chirata (B.P.), from Swertia Chirata, grows in India and contains the 
glucoside chiratin and ophelic acid. 

Tinctura Chiratae (B.P.). Dose :-~2. 0-8.0 c.c. Br. (1-2 fi. 3). 

Humulus (U.S.P.), Lupulus (B.P.), hops, grows in America and Europe. 
It contains lupulin and lupulinic acid and a resin. Lupuline when injected 
into animals produces first stimulation then depression of the medulla. 
Dose:— Average (U.S.P.), 2.0 G. 

Tinctura Lupulini (B.P.). Dose:— J-i fl. 3. 

Goto, bark of tree growing in Peru. It contains Cotoin. 

Fluidextractum Goto. Dose : — 0.3-2.0 c.c. 

Cormus (Florida), dogwood, grows in North America and contains cormin. 

Extractum Cormi, 1.0-2.0 c.c. 

Serpentaria (U.S.P.), Serpentaria Rhizoma (B.P.), from Aristolochia, 
Virginia snake root, contains the alkaloid aristolochine. 

Fluidextrartum Serpentaria (U.S.P.). Dose: — i.a-2.0 c.c. Average 
(U.S.P.), i.o c.c. 

Tinctura Serpentaria (U.S.P., B.P.). Dose:— 2. 0-8.0 c.c. Br. (J-ifl. 3). 
Average (U.S.P.), 4.0 c.c. 

Taraxacum (U.S.P.), Taraxacum Radix, root of dandelion, or Taraxa- 
cum Officinale contains taraxacin and taraxacein. 

Fluidextractum Taraxi (U.S.P.). Dose:— i.o-io.o c.c. Average (U.S.P.), 
8.0 c.c. 

Succus Taraxad (B.P.). Dose:— 1-2 fl. 3. 

Orexine Hydrochlorate, artificial base, composed of colorless crystals, 
soluble in 15 parts of water. It has a bitter sharp taste. When injected 
into animals it produces tremors, convulsions, dyspnoea and methsemo- 
globinsmla when mixed with blood, but in man, it produces no symptoms 
but those referable to the bitter action. Dose:— 70.1 to 0.3 G. 

VEGETABLE ASTRINGENTS. 

Astringents are substances which make an insoluble and con- 
tractile compound with proteid and in so doing upon abraded 
surfaces or mucous membranes, check the secretions, arrest hemor- 
rhage and decrease congestion. In great concentration, most 
astringents are irritant and some even caustic as they attack the 
life of the living cells. 

Astringents are of two kinds, vegetable and metallic, but in 
this place we will concern ourselves only with the former and 
leave the latter to be described under the groups of metals. 
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GROUP OF TANNIC ACID. 

In the root, wood and bark of many trees, we find some variety 
of tannin or tannic acid. The extracts of those of oak, sumach 
and witch hazel have been used for many years to check hemor- 
rhage, to decrease secretions and to control inflammations of 
mucous membranes. 

This application is based on the property which TANNIC ACID 
possesses of precipitating proteids and albuminoid substances 
into a white, tough, contractile compound. Thus it is with 
tannic acid that hides are transformed to leather. When it 
is applied over wounds or mucous membranes, the layer of the 
albuminous compound, by contraction, squeezes the vessels and 
glands underneath. By this pressure and the direct chemical 
combination between the proteid of the gland and the tannic 
acid, the secretions are stopped. 

In very diluted solutions, this acid constricts blood vessels 
and also stops the movements of the leucocytes and their diape- 
desis through their vessel walls. Thus inflammatory processes 
may be controlled. Very strong solutions are irritant and may 
cause the reverse, i. e., dilatation of blood vessels and inflam- 
matory reactions. 

Superficial hemorrhages are arrested by the narrowing of 
the vessels due to the squeezing of the contractile membrane 
over them and also by a thrombus formation in their lumen, due 
to the precipitation of the proteids of the blood by the tannic acid. 

When it is taken internally, there is a puckery feeling in the 
mouth, throat and tongue. The latter also loses some of the 
perception of taste. If the solution is a diluted one, as a rule 
no further symptoms except constipation are observed. These 
are all due to the precipitation of the albumin in the superficial 
layers of the mucous membrane. If, on the other hand, much of 
a concentrated solution is imbibed, there occurs nausea, vomiting, 
and frequently diarrhoea which result from the irritant action of 
large quantities; thus, the symptoms after the ingestion of too 
large doses of tannic acid are those of gastro-enteritis. 
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The proteid compounds of tannic acid are dissolved by gastric 
juice, acids and alkalies. After having acted in the stomach 
they may again produce an astringent effect on the bowels. 
The astringent action of tannic acid stops, however, when, as ulti- 
mately occurs in warm-blooded animals, the latter is transformed 
into gallic acid and is absorbed mainly as such. It is all oxidized 
in the body, except about one per cent., which reappears in the 
urine and feces in the form of both sodium tannate and gallic 
acid, but chiefly as the latter. Both these substances do not 
precipitate proteids and have in consequence no astringent efifect, 
so that the use of these or of tannic acid internally for this action 
on remote organs as kidneys and lungs cannot be attended with 
good results. The intravenous injection of tannic acid is not 
practicable because it causes embolism and death by precipitating 
the proteids of the blood. 

The urine, on standing, sometimes develops pyrogallol from 
the decomposition of the gallic acid. 

The crude preparations of this group, as the extracts of 
hamamelis, oak, catechu, etc., do not affect the stomach as much 
as pure tannic acid, because it requires a certain length of time 
for the tannic to be extracted from the colloids in these; 
so that they have always been chosen instead of the pure 
preparations when an astringent effect on the bowels was desired. 

Lately, however, there were introduced newer artificial com- 
pounds of tannic acid with albumen and different substances 
which prevent the decomposition and action on the stomach, 
but which are readily dissolved and decomposed by the pan- 
creatic juice and exert marked astringent action on the intestines. 
Among these bodies are Tannalbin, Tannigen, TannocoU and 
Honthin. 

SUMMARY OF GROUP ACTION. — Formation of insoluble com- , 
pounds with proteids over mucous membranes and abraded surfaces, 
causing a decrease of secretions, congestion and of hemorrhage with 
small amounts, but marked congestion and inflammation with large » 
quantities. 

THERAPEUTIC APPLICATION.— A solution of tannic acid is 
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used externally over bleeding wounds in the skin or external 
mucous membranes, as nose, mouth and pharynx. It is also em- 
ployed in the form of injections in the treatment of inflammatory 
conditions of the vagina, urethra and large intestines, as gonor- 
rhmal vaginitis^ urethritis and ulcerative colitis. 

Tannic acid is not used uncombined internally because it 
produces too much action upon the stomach. In former times 
in its place the crude extracts containing tannin were employed, 
because they contained colloidal material which prevented 
it from acting so readily upon the gastric mucosa. 

Lately the undesirable effect upon the stomach has been in 
good part obviated by the use of artificial preparations, tannigen, 
tannalbin, tannopin and honthin which are not readily 
or not at all dissolved in the stomach, but are decomposed by 
the alkaline secretions of the intestine where they can there assert 
their astringent action. They are valuable in diarrhoea from 
catarrhal or ulcerative conditions. 
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MATERIA MEDICA. 



""•^Acidum Tannicum (U.S.P., B.P.). tannic acid, tannin or gallotannic 
acid, an organic acid extracted from nutgall. It is a yellowish, amorphous, 
scaly powder with slight odor and astringent taste, soluble in i part of HjO, 
0.6 parts of alcohol and i part of glycerine. Dose: — 0.1-0.5. Br. 
(2-10 grains). Average (U.S.P.), 0.5 G. 

Collodium Stypticum contains 20 per cent tannic acid. 

Trochisci Acidi Tannici (U.S.P.), contains 0.06 tannic add. Dose: — 
1-3 trosches. 

Unguentum Acidi Tannici (U.S.P.), contains 20 per cent, tannic acid. 
*' .-Glyceritum Acidi Tannici (U.S.P.), Glycerinum Acidi Tannici (B.P.), 
contains 20 per cent, tannic acid. 

Acidum ballicum (U.S.P., B.P.), pale yellow needles obtained from 
nutgall, soluble in 100 parts of water, 5 parts of alcohol, and 12 parts of 
glycerine. Dose: — 0.3-1.0. Br. (5-15 grains). Average (U.S.P.), i.o G. 

Synthetic Tannic Acid Compounds. 

. " Tannigen, acetic ester of tannic acid, tasteless, odorless powder, almost 
(insoluble in HjO, insoluble in gastric juice, but dissolved by alkalies and 
^testinal juices. Dose: — 0.5-1.0 G. 

^ TftfUUlUijn^ albuminous compound of tannic acid, light brown, odorless, 
,' tasteless powder, insoluble in gastric juice and water, but soluble in alkaline'^ 
intestinal juices. Dose: — 1.0-4.0 G. 
Tannopin, compound of urotropine and tannic acid, brown, tasteless. 
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* odorless powder insoluble in HjO, weak acids and alcohol, but easily 
soluble in alkalies. Dose: — 0.5-1.0 G. 

I Honthin, keratinized compound of tannic add, same general proper- 
ties as the above. Dose: — 1.0-4.0 G. 
{ Taxmocol, compound of gelatine and tannic acid. Same general prop- 

Lerties as the above. Dose: — 1.0-4.0 G. 

/ Taxmoform, compound of formaldehyde, and tannic acid. Same general 

^properties as the above. Dose: — 1.0-4.0 G. 

Crude Preparations Containing Tannic Acid. 

Galla (U.S. P., B.P.), (Nutgall) excrescence on Quercus Lusitanica caused 
by the punctures and deposited eggs of the insect Cynips Gallae Tinctoriae, 
smooth, hard, olive green body with a central cavity. It contains about 
60 to 70 per cent, tannic and 2 to 3 per cent, gallic acid. 

Tincturae Gallse (U.S.?.), contains 20 per cent, nutgall. Dose: — 2.0-8.0 
c.c. Average (U.S.?.), 4.0 c.c. 

Unguentum Gallae (U.S.?., B.P.), contains 20 per cent, nutgall. 

Quercus Alba (U.S.P.), the bark of Quercus Alba or white oak, contains 
quercitannic acid and quercin. 

Fluidextractum Querci (U.S.P.). Dose: — 1.0-4.0 c.c. Average (U.S.P.), 
i.o c.c. 

Catechu (B.P.), an extract from the leaves of Acacia Catechu, contains 
catechu-tannic acid and catecuic add. 

Tinctura Catechu (B.P.). Dose:— i-i fl. 3. 

Krameria (U.S.P.), Krameriae Radix (B.P.). the root of Krameria 
Triandea or rhatany, a plant growing in Peru and Bolivia, contains kramero- 
tannic acid. 

Tinctura Krameria (U.S.P., B.P.). Dose:— i.o-io.o c.c. Br. (J-2fl. 3). 
Average (U.S.P.), 4.0 c.c. 

Kino (U.S.P., B.P.), inspissated juice of Pterocarpus Marsupium which 
grows in the East Indies. It contains kino-tannic acid and kinoin a neutral 
body. 

Tinctura Kino (U.S.P., B.P.). Dose:— i.o-i 0.0 c.c. Br. (J-2fl. 3). 
Average (U.S.P.), 4.0 c.c. 

Hamamelis (U.S.P.), Hamamelidis Folia (B.P.), witch-hazel, leaves of 
Hamamelis Virginia which grows in North America and contains about 8 
per cent, tannic add. 

Fluidextractum Hamamelidis 'Foliorum (U.S.P.), Dose: — 2.0-8.0 c.c. 
Average (U.S.P.), 2.0 c.c. 

Extractum Hamamelidis Liquidum (B.P.). Dose: — 5-15 v\. 

Hsematozylon (U.S.P.). Haematoxylon Liguum (B.P.) logwood, wood 
of Haematoxylon Campechianum, growing in Central America and West 
Indies. It contains tannic acid and 12 per cent, haematoxylin. 

Extractum Haematoxyli (U.S.P.). Dose:— 0.3-1.0 G. Average (U.S.P.). 
1.0 G. 

Decoctum Haematoxyli (B.P.), Dose: — J-i fl. 3. 

Rubus (U.S.P.), blackberry, the bark of the root Rubus Villiorus Canaden- 
sis and Trivialis, growing in North America. It contains about 12 per cent, 
tannic acid and a bitter principle villosin. 

Fluidextractum Rubi (U.S.P.). Dose:— 2. 0-8.0 c.c. Average (U.S. P.). 
1.0 c.c. 
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Rhus Glabra (U.S.P.)' sumach, the fruit of Rhus Glabra growing in 
North America and containing 5 to 25 per cent, tannic acid. 

Fluidextractum Rhois Glabrae (U.S.P.). Dose: — 1.0-4.0 c.c. Average 
(U.S.P.), i.o c.c. 

WORM REMEDIES. 

Although many substances which have been and are used to 
free the body of intestinal worms are not described in this section, 
yet we characterize the following two groups as those of anthel- 
mintics or of worm remedies and they include the tj^ical ones 
which are employed for no other purpose in medicine. Chloro- 
form, salt, turpentine, oil of tansy, quassia and thymol are all used 
as anthelmintics, but they have other qualities and a typical 
action which places them in other divisions. On the other hand 
male fern, pomegranate and santonica contain active prin- 
ciples whose action is not typical of any other group and their ex- 
clusive use in therapeutics is as worm remedies. 

The members of these groups are used both against the round 
and tape worms. The action of the drugs depends, in some cases, 
on a specific poisonous action towards the parasites, as with 
pelletierine, which destroys tape worm in a watery splution of 
I to 10,000. With others, such as male fern, the results are due 
to the fact that the active principle is very -difficultly absorbed 
bj the gastro-intestinal tract, much more slowly absorbed than 
by the worm, the latter, therefore, becoming destroyed long 
before poisonous symptoms arise in the afflicted individual. 

When the worm remedies are given to a human being, occa- 
sionally it happens that the conditions are more than usually 
favorable for absorption, either they have been administered 
with a solvent drug or retained too long in the bowels, then, 
well-marked poisonous symptoms may develop. Oil helps the, [■ j 
solution and absorption of many of the anthelmintics, therefore 
such symptoms are especially apt to occur when an oil has been 
given with or after a worm remedy. 

These anthelmintics have more or less selective action for the 
kind of worm: e. g., pelletierine and fiUicic acid act far more 
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WORM REMEDIES. l6l 

energetically on tape worms than santonine, while the reverse is 
true for round worms. 

Formerly anthelmintics were classified as vermifuges, i. e., 
those which drove the worm from the small into the large intes- 
tines, from which it was subsequently expelled, and vermicides, 
i. e., those which killed the parasite. Whether the worms are 
killed or only sickened depends greatly upon the dose used, and 
upon the condition of the intestines, such as the presence of food, 
which has a tendency to protect the parasite ; therefore this classi- 
fication is a little too arbitrary. 

GROUP OF PELLETIERINE. 

Pomegranate, the typical tape worm remedy, contains besides 
tannin, a number of closely related alkaloids, che principal ones 
being pelletierine or punicine and isopelletierine. Preparations 
of the crude drug are strongly irritant because of the large amount 
of tannic acid which they contain. 

The active principles of the plant are the alkaloids, one of 
these, PELLETIERINE,; being able to kill tape worms Jn the 
strength of i to 10,000, while it does not afifect round worms in 
much stronger solutions* 

When administered to human beings in too large doses, pelle- 
tierine, but more especially crude preparations of the mother 
substance, pomegranate, are liable to produce much irritation 
of the gastro-intestinal tract , evidenced by pain in the abdo- 
men, nausea, vomiting and diarrhoea. Besides the intestinal 
irritation there also occurs some symptoms referable to an action 
on the central nervous system, such as headache, dizziness, 
disturbances of cerebration and vision, irritability, tremors, 
cramps in the limbs and even convulsions. 

In frogs, pelletierine decreases the power of relaxation of 
skeletal muscles similarly to veratrine. It increases the reflex 
irritability of the cord which may lead to convulsions, but with 
very large doses it paralyzes the motor nerve endings just as 
curare. 
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1 62 LOCAL ORGANIC DRUGS. 

Warm-blooded animals are not deeply susceptible to pelle- 
tierine, in fact, rabbits require almost 0.3 G. per kilo of their 
body weight to produce fatal results. With large doses, they 
exhibit an increased reflex irritability due to stimulation of the 
cord, and incoordination of movements probably caused by an 
action upon the cerebellum. Death results from paralysis of 
the centres in the medulla, and is, therefore, preceded by decreased 
respiration and by a fall of blood pressure. 

When extract of ASPIDIUM or male fern is administered to a 
human being suffering from tape worm, as a rule no other symp- 
tom is observed except the poisoned -or the dead worm in the 
stool which follows. When, however, too large quantities are 
used or when castor oil or other substances which aid the absorp- 
tion of the poison have been administered, there may occur a 
series of poisonous symptoms, partly referable to gastro-intesti- 
nal disturbances, and partly to an effect upon the central nervous 
system. These consist of nausea, vomiting, pain in the abdo- 
men and diarrhoea, dizziness, headache, roaring in the ears, 
dimness of vision, muscular twitching, convulsions, weak pulse, 
superficial respiration, cyanosis, stupor, unconsciousness and 
death. At autopsy the inflammation of the stomach and intes- 
tines is always well marked and occasionally jaundice has been 
observed, probably from the destruction of the red blood cor- 
puscles. The temporary and permanent blindness which has 
occurred in a few cases was possibly the result of degeneration 
of the retina because such changes can be produced in dogs by 
male fern. . 

Of the various substances present in male fern including 
resins, oils, neutral and acid bodies, etc., the most poisonous 
which has the same action as extracts of the plant is FILLICIC 
ACID, or fillicin. This acid is more poisonous to Tsenias and 
Anchylostoma Duodenale than to other varieties of worms. 
It is, as a rule, very difficultly absorbed by the gastro-intestinal 
tract, although a few fatal cases of poisoning in man are proba- 
bly due to its passage into the circulation. 

In warm-blooded animals, fillicic acid depresses the medulla 
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at the same time that it increases the reflex irritability of the 
cord. Marked tetanic convulsions like those produced by 
strychnine may be observed. The paralysis of the medulla causes 
a fall of blood pressure and a decrease in the respiratory capacity. 
The heart is also paralyzed by this drug so that death is due to 
both failure of respiration and circulation. 

There is severe gastro-intestinal inflammation just as after the 
crude drug. The urine of rabbits may show evidence of irrita 
tion of the kidneys and also glycuronic acid. In frogs, it causes 
a marked weakening of the strength of both skeletal and 
cardiac muscles and general paralysis of the central nervous 
system. 

ASPIDIN, another constituent of male fern, does not produce 
poisoning in warm-blooded animals when taken internally or sub- 
cutaneously, but produces death by paralysis of the respiratory 
centre when injected intravenously. In frogs it causes much 
the same symptoms as fillicic acid but it is more apt to produce 
twitchings and convulsions; while aspidinin has the same 
action, albaspidin gives rise to general paralysis like flUicic 
acid. 

K0SSO9 the Abyssinian anthelmintic, contains as an active 
principle KOSSOTOXIN. This drug has a bitter and disagree- 
able taste which is apt to cause nausea. The symptoms of 
poisoning in man, which are rarely observed, resemble closely 
those seen after an overdose of male fern and consist of gastro- 
intestinal irritation with abdominal pain, vomiting and defeca- 
tion, and of depression of the central nervous system with weak, 
hurried respirations and collapse. 

In frogs kossotoxin paralyzes the motor nerve endings, 
the skeletal and heart muscles. It produces convulsions after 
intravenous injection in rabbits. As it depresses the medulla 
death is the result of respiratory arrest. 

KAMALA is used in the Philippines and India as an anthelmintic. 
It is said to be less powerful than the previous ones. It produces 
considerable gastrointestinal irritation resulting occasionally 
in vomiting, but more often in evacuation of the bowels. 
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l64 LOCAL ORGANIC DRUGS. 

PEPO or pumpkin seeds are employed in the United States 
for the removal of tape worm, but even in large doses they pro- 
duce no pharmacological action upon animals. 

GROUP OF SANTONIN. 

SANTONIN is the remedy par excellence for round worms, 
which it poisons but does not kill. When these are exposed 
to solutions of santonin, they make much more lively convulsive 
movements but do not die. It is possible that santonin may 
be so transformed by digestive juices as to be more active within 
the body, yet it is sufficient to assume that the worms made ill 
in the small take refuge in the large intestines, where, because 
of their disability, they are easily expelled by purgatives. Fre 
quently they leave the body in a state of active movements. 

Although santonin is almost insoluble in water, it is to some 
extent dissolved by the juices of the alimentary canal and is 
partly absorbed so that even after small doses, there is seen in 
man disturbances of vision such that all objects look violet 
then yellow. It is interesting to note that santonin is a deriva- 
tive of naphthalene which also produces disturbances of vision.- 

Large doses cause the following symptoms, nausea and 
vomiting, diarrhoea, headache, hallucinations, dizziness, tremor, 
convulsions, involuntary urination and defecation, albuminuria 
and hematuria, unconsciousness and death from failure of 
respiration. It is believed that the convulsions are due to stimu- 
lation of the middle brain and later of the medulla. Extremely 
large doses also stimulate the cord. The respiratory and vaso- 
motor centres are only depressed late in the poisoning. Santonin 
is excreted partly by the urine and feces in the form of santogenin 
which colors these secretions a deep saflfron color. 

SPIGELIA, another round worm remedy, rarely produces poison- 
ous S]rmptoms which consist of flushes and dryness of the skin, 
hallucinations, somnolence and disturbances of vision. When 
administered subcutaneously to the lower animals, there occurs 
vomiting, incoordinate gait, labored breathing, coma and death, 
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WORM REMEDIES. 165 

which is due to respiratory failure, often preceded by convulsive 
attacks. 

SUMMARY OF GROUP ACTIOTX.— Either special toxic properties 
towards intestinal parasites or difficult absorption by the gastro- 
intestinal tract permits of the uses of quite poisonous substances to 
kill or expell intestinal worms without harm to the host. Occa- 
sionally with too large doses or when absorption is favored, toxic 
symptoms may arise in man which consist of gastro-intestinal 
disturbances and stimulation of certain parts of the central nervous 
system, followed by paralysis and death due to depression of the 
respiratory centre. 

THERAPEUTIC APPLICATION — The substances of the Pellet- 
ierine group are employed almost exclusively to remove tape 
worms from the gastrointestinal tract. In order that an anthel- 
mintic may act successfully, it is necessary that the patient be 
properly prepared. This preparation should begin with the 
administration of a cathartic and starvation of the patient for 
twelve to twenty-four hours. The evening before the anthel- 
mintic is to be given, the patient is to eat a little meat well spiced 
and with onions. Under these conditions the intestinal tract 
will be almost empty so that the worm cannot protect itself 
in a mass of feces, and the spices and onion will stir up the parasite 
and thus prevent him from hiding in the rugae of the intestines. 
Thus prepared the anthelmintic is administered in the morning, 
followed in a few hours by a purge. The cathartic should not 
be an oil as these tend to favor the absorption of the remedies. If 
the treatment has been successful, the worm with head will be 
found in the feces. If the head is not found the treatment can 
be repeated in one to two weeks, and best when segments of the 
worm begin to appear in the feces. The most commonly used 
tape worm remedies are pelletierine and male fern. 

In order to rid the system of round worms, the same principle 
should be employed as with tape worms, i. e., to leave as little 
residue before the drug is administered as possible, so that it may 
come into more intimate contact with the parasites. Since round 
worms occur more frequently in children, and as santonin. 
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1 66 LOCAL ORGANIC DRUGS. 

the best remedy for these, produces disturbances of vision, it is 
customary to administer the latter at night in order that the child 
might not be frightened by the coloration of his vision. 

MATERIA MEDICA. -.-^-^ 

Tape Worm Remedies. w,Uw^W;fc 

«.! Aspidium (U.S.P.), Filix Mas (B.P.), male fern, the rhizome of Dry- WimJ<>^ 
opteris or Aspidium Filix Mas which grows in America, Asia, Europe and 
Africa. The main active principle is probably filicic acid, but besides this 
there is present the neutral bodies aspidin, albaspidin, aspidinin and a 
Infixed oil aspidinol. . \ ^ 

— Oleoresma Aspidii (U.S.P.). Dose:— 2.0-4.0 G. Average (U.S.?.), \^'' 
:p.o 61 ■ '. c '\v » 

Extractiun Filicis Liquidum (B.P.), Dose : — 45-90 th^. 

Granatum (U.S.P.). Granati Cortex (B.P.) Pomegranate Bark, the \ 

bark of the stems and roots of Punica Granatum which grows in the United ^ 
States and Asia and contains the active alkaloids pelletierine and isopelletier- 
ine. 

Decoctum Granati Corticis (B.P.). Dose :— ^2 fl. S . 

Pelletierine. Colorless, oily, aromatic alkaloid, soluble in water, alcohol, 
I ether and chloroform, related chemically to atropine. 
A Pelletierinse Tannas, insoluble, tasteless powder. Best preparation 
because of its insolubility and difficult absorption. Dose: — 0.2-1.0 G. 
Average (U.S.P.), 0.25 G. ^' •; • 

Cusso (U.S.P., B.P.), (Kousso or Brayera) female inflorescence of Hagenia 
Abyssinica, a plant native of Abyssinia. It contains a yellow, amorphous 
active body kossotoxin and a resinous decomposition product of the latter, 
kossin. Dose: — Average (U.S.P.), 16.0 G. 

Fluidextractum Cusso. Dose: — 5.0-15.0. 

Kamala (U.S.P.), or Rottlera, is a brown powder, consisting of the hair 
and glands of capsule of the fruit of Mallotus Philippinensis, a plant grow- 
ing in the Philippines, China and India. It contains two neutral bodies, 
rottlerin or mallotoxin and kamalin. Dose of Kamala powder, 5.0-10.0. 

Pepo (U.S.P.), seed of Cucurbita Pepo or pumpkin. It contains a 
large quantity of a reddish, fixed oil and also a resin. Powdered seeds 
are made into a meal. Dose: — 30-50 G. 

Round Worm Remedies. 

Santonica (U.S.P.), Levant Wormseed, the unexpanded flower heads of 
Artemisia Pauciflora, native of Turkestan and contain santonin. 
\ Santoninum (U.S.P., B.P.), colorless to slightly yellow neutral body, 
^almost insoluble in water, more soluble in alcohol. Dose: — 0.03-0.1 G. 

Br. (J-2 grains). t ' v* . ■ 

-Trochisci Santonini (U.S.P.), each containing 0.03. Dose: — 1-3 troches. . •} v/^ 
^^pigelia (U. S. P.), the rhizome and roots of Spigelia Marylandica, native 
of the United States and contains a volatile alkaloid, spigeline. 

Fluidextractum Spigeliae (U.S.P.). Dose:— 1.0-8.0. Average (U.S.P.). . ^ •' 
4.0 CO. 
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MECHANICAL AGENTS. 167 

Chenopodium (U.S.P.)> American wormseed, the fruit of Chenopodium 
Ambrosioides which grows in the United States and West Indies, and con- 
tains as active principle a volatile oil. It is used for the same purposes as 
santonin. 

Oleum Chenopodii (U.S.P.). volatile oil, thin, colorless with a camphorous 
odor and pungent bitter taste. Dose: — 0.1-0.5. Average (U.S.P.), 0.2 c.c. 

GROUP OF MECHANICAL AGENTS. 

The following is a list of substances which are used either for 
their physical effects in the preparation of active drugs, or for 
their physical action on some portion of the organism. 

Thus the gums, such as acacia, chondrus, althaea and traga- 
canth are employed to increase the viscosity of fluid vehicles in 
order to keep in suspension insoluble substances. 

The oils and fats are used to soften the skin, to protect it from 
the action of air and to introduce remedies either for it or for the 
general organisms which are to be absorbed by the skin. 

Other substances used to bring remedies in contact with the 
skin are cotton or solutions of collodion and of gutta percha. 

Such substances as sugar, saccharin, rose, mellisa, vanilla, rasp- 
berries or bay berries are employed to sweeten or flavor medicinal 
substances or foods. 

On the other hand, mulberry juice, saffron and caramel serve 
to color medicinal preparations. 

IIATERIA MEDICA. 

Acacia (U.S.P.), Acaciae Gummi (B.P.), or Gum Arabic, gummy 
exudate from the stem and branches of Acacia Senegal growing in Africa 
and India. It is composed of whitish opaque masses which fracture like 
glass, soluble in 2 parts of water, insoluble in alcohol. 

Mucilago Acaciae (U.S.P., B.P.). contains 34 per cent, of gum acada. 

Syrupus Acaciae (U.S.P.). contains 25 per cent, of the mucilage. 

Chondrus (U.S.P.), (Irish moss) an algae growing on the coast of Ire- 
land and New England. It is composed of dark, purplish, gristly weeds. 

Agar-agar Chinese gelatine or isinglass. It belongs to the same family 
as the above. 

Althaea (U.S.P.), marsh mallow, root of althaea officinalis. 

Syrupus Althaeas. 

Ulmus .(U.S.P.) or slippery elm, the inner bark of Ulmus Fulva. 

Mucilago Ulmi. 

Tragacanth (U.S.P., B.P.), gummy exudation from astragalus gummifer. 

Mucilago Tragacanthi (U.S.P., B.P.), contains 6 per cent. 

Oleum 01iv» (U.S.P., B.P.), oil expressed from the fruits of Olea Euro- 
paea or olives. 
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Sapo (U.S.P.). Sapo Duras (B.P.) sodium oleate, made by boiling olive 
oil with caustic soda. It is the hard Castile soap. 

Emplastrum Saponis (U.S.P., B.P.) lo per cent, soap with lead plaster. 

Linimentum Saponis (U.S.P.) (liquid opodeldoc), contains camphor, 
alcohol, soap, oil of rosemary and water. 

Oleum Lini (U.S.P., B.P.), or linseed oil, expressed from the seeds of 
Linum Usitatissimum. 

Sapo Mollis (U.S.P., B.P.), or soft soap, made by boiling linseed oil 
with caustic potash, and is a soft, brown, yellowish unctuous mass. 

Linimentum Saponis Viridis (U.S.P.), contains soft soap, alcohol and 
oil of lavender. 

Linimentum Calcis (U.S.P.), contains olive oil and lime water or carron oil. 

Oleum Gossypii Semiinls (U.S.P.), or cotton seed oil. 
-^ Oleum Amygdalse Ezpressum (U.S.P.). Oleum Amygdalae (B.P.). or 
oil expressed from the seeds of Amygdalum Communis Dulcis or sweet 
almonds. 

Emulsum Amygdalae (U.S.P.), 6 per cent, emulsion of almond with 
su^r and water. 

Oleum Theobromatis(U.S.P., B.P.), or cocoa butter, present in the quantity 
of 50 per cent, in the seeds of the Theobroma Cacao. It is a neutral fat with 
the odor of chocolate, solid at the temperature of the room, but liquid at the 
temperature of the body, therefore applicable for the introduction of reme- 
dial agents into external cavities of the body, such as the rectuin, vagina, 
or urethra. 

Cetaceum (U.S.P. , B.P.), or spermaceti, fat extracted from a pocket in 
the upper jaw of the whale Physeter macrocephalus. 

Ceratum Cetacei (U.S.P.), contains 10 grammes of cetaceum to 35 
grammes of wax and 55 grammes of olive oil. 

Adeps (U.S.P., B.P.), or lard, fat extracted from hogs. 

Adeps Benzoinatus (U. S. P.), Adeps Benzoatus (B. P.), lard, containing 
2 per cent, benzoin. 

Ceratum (U.S.P.), layd containing 30 per cent, of wax. 

Uiiguentum(U.S.P.)> common ointment, lard containing 20 per cent, of wax. 

Unguentum Aqu» Ros» (U.S.P., B.P.), contains 12J per cent, of 
cetaceum. 

Oleum Adipis (U.S.P.), oil of lard. 

Acidum Oleicum, obtained by the saponification of oil of almonds or 
of olives. It is a clear, colorless, syrupy liquid used as a solvent for medicine. 

Glycerinum (U.S.P., B.P.), triatomic alcohol obtained by the saponifi- 
Qation of neutral fats. It is a clear, colorless, odorless, syrupy liquid, with a 
sweet taste. 

Gossypium Purificatum (U.S.P., B.P.), the hairs of the seed of Gossyp- 
ium Herbaceum, or cotton, which is washed to remove the oil. Used in 
surgical dressings. 

l^roxilinum (U.S.P., B.P.), or gun cotton, made by nitrifying cellulose. 

Collodium (U.S.P., B.P.), solution of gun cotton in 3 parts of ether and 
I part of alcohol. Used to cover cuts or to apply remedial agents to the skin. 

Collodium Flexile (U.S.P., B.P.), or flexible collodion, same as the 
above with the addition of turpentine and cotton seed oil. 

Collodium Stypticum, collodium containing 25 per cent, tanic acid. 

Carbo Ligni (U.S.P., B.P.) (charcoal), made by heating soft wood to a 
red heat without air. Absorbs gases. 
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Carbo Animalis (U.S.P.) (animal charcoal), made by burning bones 
in the exclusion of air. 

Carbo Animalis Purificatus (U.S.?.) (purified animal charcoal) made by 
boiling animal charcoal with hydrochloric acid. 

Elastica (U.S.P.)> Caoutchouc (B.P.)> milky juice from Hevea Brasiliensis 
or India rubber. It hardens to black balls or cakes, soluble in chloroform, 
carbon disulphide and benzine. 

Liquor Caoutchouc (B.P.) is a 5 per cent, chloroform solution of rubber. 

Gutta Percha, exudation from Palaquium Gutta, a plant growing in 
the Malay Islands. 

Liquor Gutta Percha, 9 per cent, solution of gutta percha and chloroform. 

Icnthyocolla (U.S.P.), the dried swimming bladders of Adpenser Huso. 

Emplastrum Ichthyocollse (U.S.P.), or court plaster, consists of cloth 
painted over with a solution of ichthyocolla. 

Saccharum (U.S.P.), Saccharum Purificatum (B.P.), or cane sugar, 
white, crystalline body, soluble in water, insoluble in alcohol. 

Syrupus (U.S.P., B.P.), 65 per cent, solution of cane sugar. 
^ Saccharum Lactis (U.S.P., B.P.), or lactose, or milk sugar. White 
crystalline body, soluble in water. 
- Mel Despumatum (U.S.P.), Mel Despuratum (B.P.), clarified honey. 

Saccharinum, or benzoic sulphinide, a coal tar derivative consisting 
of white crystals, soluble in alcohol, ether and glycerine, only soluble in 
400 parts of water. It is 280 times sweeter than cane sugar. It is used to 
sweeten the food of diabetics. Dose: — 0.05 to 0.2 G. 

Rosa Gallica (U.S.P.), petals of a species of red rose. 

Confectio Ross (U.S.P.), contains 8 per cent, rose, besides sugar, honey 
and rose water. 

Olem Rosse (U.S.P., B.P.), or attar of rose, pale yellow transparent 
ethereal oil obtained by the distillation- of Rosa Damascus. 

Aquae Rosse (U.S.P., B.P.), is a saturated, watery solution of oil of rose. 

Melissa Officinalis (U.S.P.), a perennial herb growing in Asia Minor 
and Southern Europe. Contains a volatile oil. 

Spiritus Melissse. 

Vanilla (U.S.P.), dark, green climber growing in Mexico and South 
America and contains the neutral principle vanillin which is a white, cry- 
stalline body soluble in ether and alcohol. It can be made artificially from 
coniferine of pines. 

Vanillin. Dose:— o.oi to 0.02 G. 

Tinctura Vanillae, contains 10 per cent, of the fruit. 

Syrupus Rubi Idaei, 40 per cent, of the juice of rubus idasus or raspberry. 

Myrcia or bayberry, contains the bay oiL 

Spiritus Myrciae or bay rum. 

Succiis Mori, mulberry juiCe. 

Syrupus Mori. 

Crocus Sativa, or saffron. 

Tinctura Croci. 

Lycopodium, Spores of Lycopodium, yellow powder used for sprinkling 
pills. 

Amylum, a starch, white powder. 

Koalin, aluminum silicate* insoluble* used as dusting powder. 

Talcum, magnesium silicate, insoluble dusting powder. 
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PART IV. 







INORGANIC DRUGS. 

Like the organic drugs, the inorganic have both a local and 
a general action. Although little is known about the manner in 
which both act, yet with the inorganic we may more frequently 
observe simpler actions in which we can clearly see a physical 
process or a fairly simple chemical reaction ; thus may be men- 
tioned the "salt action*' of sodium chloride on the metabolism, 
explained by the changing of osmotic tension of the body fluids; the 
carbonizing effect of sulphuric acid by drawing the water out of the 
tissues, the local caustic effects of oxidizing agents, free halogens, 
the alkalies, acids and soluble metals in proper concentration 
due to the chemical compounds formed between these and the 
proteids of the cells, thus destroying the vitality of the proto- 
plasm. Another example is the acid intoxication seen in her- 
bivora after feeding on mineral acids, the latter which take up the 
alkalies in the blood and leave none for the absorption of car- 
bonic acid and the carrying on of internal respiration. 

OXIDIZING AGENTS AND FREE HALOGENS. 

The local effect is the striking feature and with both oxygen 
liberating substances and free halogens there is an oxidation of 
the living tissues. Halogens combine with the proteids first, but 
ultimately oxidize and destroy them, just as the pure oxidizing 
agents. Thus in chemistry we sometimes use for the oxidation 
of organic matter potassium permanganate or potassium chlorate 
interchangeably. 

GROUP OF OXYGEN. 

This group contains oxygen itself and various substances which 
liberate oxygen when in contact with organic tissues, such as 

171 
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hydrogen peroxide, potassium permanganate, chromic acid, etc., 
but with all of these except oxygen itself, oxidation only takes 
place at the site of application and therefore these oxidizing sub- 
stances are rather to be considered as local disinfectants, irritants 
and caustics, than as drugs influencing the internal oxidations. 

OXYGEN is absorbed from the air by the alveoli of the lungs. 
After its absorption it goes into a definite chemical combination 
with haemoglobin and only -an insignificant portion is dissolved 
in the serum under normal atmospheric pressure. On account 
of these facts, its absorption and excretion do not follow the laws 
of partial tension. The increase or diminution of oxygen in 
the body, under normal atmospheric pressure, is almost ex- 
clusively affected by the increase and diminution of haemoglobin, 
by the amount of available breathing space in the lung and by the 
efficiency of the circulation. All conditions being equal, no more 
oxygen is taken up by the haemoglobin when pure oxygen is re- 
spired, than when ordinary air containing 20 per cent, is breathed. 
On the other hand, with pure oxygen, the rate of diffusion and 
absorption being increased, the respiratory frequency is de- 
creased. 

Under normal atmospheric pressure the inhaling of undiluted 
oxygen increases the quantity of the same dissolved in the plasma 
from the normal 0.6 per cent, to 3 per cent. When it is adminis- 
tered under increased pressure, the augmentation in the quantity 
dissolved in the serum may be sufficient so that this portion aloixe 
is capable of maintaining life, if the pressure is high enough. 

OZONE is a much more active oxidizing agent than oxygen. 
It is a powerful irritant and disinfectant. When breathed, it pro- 
duces severe irritation of the respiratory passages, being capa- 
ble of causing death by inflammation of the lungs. The quantity 
present at times in air is, however, too slight to produce any 
symptoms. 

HYDROGEN PEROXIDE liberates nascent oxygen slowly in the 
air, but rapidly when in the presence of animal or vegetable tis- 
sues, such as blood, various organs, pus, bacteria, etc. Because of 
this nascent oxygen it is a strong oxidizing agent and, therefore, 
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a disinfectant because it destroys the bacteria and the food on 
which they live. 

When hydrogen peroxide is applied to a mucous membrane , 
or to a wound, especially when blood or pus is present, it foams 
violently and produces a burning sensation. The oxygen thus 
liberated is not appreciably absorbed by the circulation so that 
the internal administration of hydrogen peroxide can not increase 
the oxygen in the blood. If introduced intravenously, or sub- 
cutaneously, or into serous cavities, it may produce oxygen 
emboli in the circulation with fatal consequences. 

Lately there have been introduced a number of other inor- 
ganic peroxides as those of sodium, magnesium and zinc, 
also the organic benzoyl acetyl peroxide. These do not give 
up their oxygen as readily as hydrogen peroxide, yet have quite 
well marked disinfectant properties. 

POTASSIUM PERMANGANATE also liberates nascent oxygen 
when in contact with organic tissues. Because of this nascent 
oxygen which combines with the proteids, it acts in strong solu- 
tions as a caustic, especially over raw surfaces and mucous 
membranes, and in dilute solutions as an irritant. The lower 
fungi or bacteria are killed and therefore it is an antiseptic. 
Its effect is very superficial because it becomes reduced to an 
inactive state before it can penetrate deeply into the tissues. For 
this reason it cannot increase the oxygen contents of the blood 
or act in the circulation as a disinfectant as it is destroyed by 
reduction before it is absorbed. Although recommended to 
destroy poisons in the stomach and intestines, it has little such 
action, for it loses its activity in contact with the mucous mem- 
branes lining the canal leading to the gastro-intestinal tract. 

When taken internally in sufficient quantities, the symptoms 
of poisoning consist of those of gastro- enteritis, such as nausea, 
vomiting, diarrhoea and collapse. When locally applied, it stains 
the skin brown because of the reduction of the permanganate to 
the black oxide of manganese. This discoloration can be easily 
removed by washing with a solution of an oxidizing agent such 
as oxalic acid. 
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CHROMIC ACID and POTASSIUM BICHROMATE in common 
with other substances of this group easily give up nascent oxygen 
to organic tissues, but in addition they have a constitutional 
action due to the metal chromium. Chromic acid is especially 
caustic because its oxidizing properties are reinforced by its acid 
constitution. Both the bichromate and the acid act as irritants 
and antiseptics, and in solutions of great concentration, as 
caustics. Their corroding eflFect is great, but less painful than 
that of most other caustics, although they are sometimes dangerous 
from the extreme poisonous efifect of chromium after absorption. 

The symptoms of poisoning consist of diarrhoea, vomiting, 
albuminuria, hematuria, fall of blood pressure, muscular twitch- 
ing and even convulsions. On pathological examination there 
is great congestion of the gastro-intestinal tract, frequently ac- 
companied by ecchymoses and ulcerations. The kidneys are in a 
state of acute nephritis. The symptoms referable to the gas- 
tro-intestinal tract and kidneys are due to the fact that chromium 
is excreted by these organs, mainly by the latter. Chronic 
poisoning occurs in factories and consists of ulcerations in the 
nose and ears, chronic inflammation of the larynx and pharynx, 
due to the inhalation of chromate dust. When given to animals 
over a space of time, they may produce chronic interstitial nephritis. 

SUMMARY OF GROUP ACTIOS.— Oxygen normally acts as the' 
oxidizer of food stuffs to furnish heat and force. It cannot be 
increased in the blood by increasing its concentration in the air 
unless the atmospheric pressure is also increased. Only a decrease 
in the raie of respiration occurs when more concentrated oxygen 
is inhaled. The other members as Hydrogen Peroxide, Potassium: 
Permanganate, etc., have no effect on internal respiration but act^ 
only locally as oxidizing agents, disinfectants, irritants and caustics^ \ 

THERAPEUTIC APPLICATION.— Pure oxygen is used in med- 
icine in diseases of the respiratory tract attended by diminished 
lung capacity as in pneumonia or phthisis, also in extreme dyspnoea 
from cardiac insufficiency. Its good efifect, if any, in these cases, 
is to be referred to the diminution of the dyspnoea of the patient 
on account of the more rapid rate of absorption of ox}'gen. 
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The latter is used mixed with aruBsihetics in order to diminish 
danger from asphyxia. It might be useful in cases of poisoning 
with carbon monoxide ?md the poisons which produce methaemo- 
globinsemia, if given under sufficient pressure to dissolve 20 per 
cent, in the plasma and replace the functions of the crippled 
haemoglobin. Hydrogen peroxide is used in a 3 per cent, solu- 
tion as a disinfectant and to cleanse wounds. It should never 
be injected into closed cavities without outlet, or into blood 
vessels, on account of the danger of local pressure in one case 
and formation of emboli in the other. 
. \ Potassium permanganate is also used as a disinfectant for 

washing surgeons' hands, for irrigating infected canals or cavities 
as in gonorrheal urethritis and vaginitis, and in diseases of the ^ ^ _ 
mouth and rectum. This substance and hydrogen peroxide , ^ 
have been used in the past subcutaneously or internally in cases 
of poisoning with the hope that the poison might be more rapidly 
oxidized. The fallacy of this administration is obvious from the 
\ :' '^i.^, pharmacological action. It may, however, be of value, when in- 
jected around and in the site of a snake bite and also when the 
wound is enlarged surgically and washed with strong permanga- 
. ^. . nate solutions. 

M v Chromic acid, in concentrateci form^ is used mainly as a 
local caustic to burn off new growths, etc. In dilute^solutions 
this acid and the bichromate of potassium are sometimes employed 
as disinfectants. 

1£AT£RIA MEDICA. 

^ Aqua Hydrogenii Perozidi (U.S.P.). Liquor Hydrogenii Peroxidi (B.P.). 
is a 3 per cent, solution of hydrogen dioxide in water. It is a colorless, 
odorless, acid liquid which foams when in contact with pus or other organic 
material. Used as a disinfectant wash for wounds or external cavities of 
the body, such as the mouth. 
1 Potassium Permanganas (U.S.P.,B.P.) is composed of small purplish 
^ crystals with a sweetish, astringent taste soluble in 16 parts of water. It 
imparts to water even in very dilute solutions a deep pink or red color. It 
easily liberates oxygen when in contact with organic material. Dose : — 0.05 to 
0.2 G. Br. (1-3 grains). Average (U.S.P.), 0.065. 
^ Acidum Chromicum (U.S.P.,B.P.), dark red crystals, very lustrous and 
deliquescent, soluble in 10 parts of water. It oxidizes organic material 
with readiness. Used externally as a caustic. 
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Potassium Bichromate (U.S.P.,B.P.)> large, orange red crystals having 
a bitter metallic taste, soluble in 10 parts of water. Dose : — 0.005 ^^ ^-^^ ^• 
Br. (iV-i grains). Average (U.S.P.), 0.0 1 G. 

GROUP OF FREE HALOGENS. 

This group comprises the free halogens, Chlorine, Bromine, 
Iodine and those compounds of these from which they are easily 
liberated in the free state, ■ ■ * : 

The free halogens form insoluble compounds with proteids which 
later become dissolved and destroyed. Their effects on the latter 
may be explained firstly by their entering the proteid molecule, 
secondly by withdrawing hydrogen to form an acid, and lastly by 
breaking up the water in the tissues and forming nascent oxygen. 
On account of this action they act as irritants, caustics and dis 
infectants. These properties are most marked with chlorine 
less marked with bromine, still milder with iodine. 

When CHLORINE is kept on the skin the destruction is terrific, 
but it is as well marked with BROMINE; the latter being a liquid 
remains longer in contact with the tissues and penetrates deeply 
into these, thus in a few minutes after application the most wide- 
spead destruction of living matter may take place and the ulcers 
left by this corrosion are always slow to heal, probably because 
the disabling effect reaches into the remaining living tissues. 
IODINE is much less caustic, and even in ten per cent, solution 
on the skin it only causes a little burning and itching, but when 
the brown color of the iodine disappears, the skin usually looks 
red and peels. Strong solutions may act as a caustic on mucous 
membranes and always produie an inflammatary reaction. 

Chlorine gas, by .combining with hydrogen sulphide and am- 
monia destroys the odor of these and of other bad smelling gases, 
thus it acts as a deodorizer: ^ 

When chlorine and bromine vapors are breathed they produce 
severe irritation of the eyesy nose and throat, bronchi and lungs, 
which may well result fatally from oedema of the larynx or 
pneumonic inflammation. Even small quantities, as one part 
of chlorine and bromine in a million of air produces terrible 
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burning pain in the eyes, nose, throat and chest with sneezing 
and violent coughing. Severe bronchitis or pneumonia with 
hemorrhage from the lungs afe frequent sequels after inhaling 
the halogen fumes. Unconsciousness usually supervenes early. 

When the halogens are taken internally in large quantities, 
death takes place from ^QStrO'enteritis and collapse. They 
produce severe pain. in the throaty oesophagus and abdomea^ 
with bloody vomiting and diarrhoea if death does not take place 
immediately. If the quantity • taken is not sufficient for fatal 
results, they cause ulcerations at the place of contact, especially 
along the oesophagus and stomach. If death does not result 
within a few days from perforation of these ulcers, the latter heal 
with the formation of cicatricial tissue which in the oesophagus 
or at the openings of the stomach may produce stenosis and oc- 
clude the passage along the gastro- intestinal canal. In case of 
poisoning by swallowing chlorine and bromine, the chemical anti- 
dote is albunnin, while with iodine it is starch. 

Chlorine and bromine are said to have specific narcotic 
properties and in factories, workmen poisoned by the halogen 
fumes frequently show symptoms of somnolence and dulled in- 
tellect. The vapors of iodine are also irritant when inhaled, 
but not so severely as those of chlorine and bromine. The quantity 
of fumes liberated from iodine at the ordinary temperature is so 
small that it takes quite prolonged inhalation to get reddening 
of the eyes, sneezing with watering of the nose and coughing 
with pain in the chest. When taken by. the stomach in even 
small doses, iodine causes vomiting, nausea, often tenderness of the 
abdomen and diarrhoea. With large quantities the symptoms are 
those of severe acute gastro-enteritis, as from any irritants. The 
irritation of the gastro-intestinal tract is not only observed by in- 
ternal administration but also after subcutaneous application, 
injections into tumors or sacs, or into the uterus and it may be 
explained by the excretion of this halogen by the salivary 
glands and stomach. 

Iodine is probably absorbed chiefly as an albuminous 
compound and it circulates through the body as such and is ex- 
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creted in main part by the kidneys in the form of iodides. Small 
amounts, however, are excreted by the mouth, upper respiratory 
tract and skin probably in the form of a loose albuminous com- 
pound, and the irritation of the skin and respiratory passages 
which occurs in iodism can be explained by the liberation of 
iodine from the secretion of these organs. It is also excreted 
by the stomach in the form of hydriotic acid which becomes 
partly decomposed into iodine. 

Occasionally when iodine is given in small doses to a patient 
over a period of time, besides evidences of local irritation there 
is observed a marked change in the metabolism. The patient 
loses weight, his pulse becomes accelerated, he^ grows very ner- 
vous^ irritable and sleepless and may show fine tremors of the 
extremities. These symptoms are the same which may be 
observed after an overproduction of thyroid extract or in exoph- 
thalmic goitre and may be due to the stimulation of that gland 
which itself contains much iodine. Besides these there may oc- 
cur atrophy of the breasts and testicles, but skin eruptions and 
irritation of the respiratory tract are rare, therefore this form of 
chronic action of iodine is quite different from that of iodides. 

Though rare, even fatal poisoning has resulted after the ab- 
sorption of iodine by cysts and the symptoms were sleepiness, 
thirst, constant vomiting, sensitiveness of the abdomen, cyanosis 
of the cheeks and extremities, small weak pulse, skin eruptions 
and death in a few days. After death in man, the mucous mem- 
brane of the gastro-intestinal tract shows marked inflammation 
and in animals even fatty degeneration of the parenchymatous 
organs has been observed. 

SUMMARY OF GROUP ACTION.— L(?ca/ irritants, caustics and^ : 
disinfectants through their action on proteids. Poisoning by in- •{ 
halation gives terrific inflammation of the respiratory tract while j 
that by ingestion produces widespread destruction of the alimentary ] ■ 
canal, 

THERAPEUTIC APPLICATION.— The use of the halogens in 
medicine is based almost wholly on their local action. Chlorine 
bromine and iodine in the form of pastes, have been used es- 
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pecially by so-called "cancer specialists" as caustics to burn off 
superficial cancers. Iodine solutions are used as disinfectants 
and astringents in wounds or diseased cavities such as that of the 
uterus, nose and throat, also as local irritants to produce adhe- 
sions of the walls of a hydrocele by inflammatory reactions; also 
employed as counterirrttanis in painful or inflammatory af- 
fections of the chest and joints. 

Chlorine water and solutions of iodine were formerly used 
internally as disinfectants of the gastro-intestinal tract in such 
infectious conditions as typhoid fever. Nowadays we still use exter- 
nally to disinfect wounds, the solution of sodium hypochlorite 
which contains and acts by virtue of its free chlorine. 
Chloride. n£ -lime which gives off chlorine by the influence of 
} carbon dioxide is used as a deodorizer in sick rooms, water closets, 
'' etc., also as a disinfectant of infectious urines, stools, etc. 



X-. '...^ v^^ 



MATERIA MEDICA. 



Aqua Chlori, a clear, greenish-yellow liquid with the suffocatingodor of 
chlorine. It is a 0.4 per cent, solution of chlorine gas and water. Dose : — 
5 to 15 c.c. 

Calx Chlorinata (U.S.P., B.P.) or chlorinated lime, or calcium hypo- 
chlorite, is a greyish-white powder with the odor of chlorine. It is grad 
ually decomposed by the carbonic acid of the air with the liberation of 
chlorine. It should contain 35 per cent, of available chlorine. 

Liquor Sodse Chlorinatse (U.S.P.,B.P.) or Labarraque's solution. It 
is a solution of chlorinated soda containing at least 2^ per cent of available 
chlorine and is a pale green liquid with the odor of chlorine. Dose: — 0.5 
to I C.C. Br. (3-15 tt{). Average (U.S.P.), i.o c.c. 

Bromum (U.S.P.), dark, fuming, brownish-red liquid, soluble in 30 parts 
of water, more readily soluble in water containing potassium bromide. 
Easily soluble in alcohol and ether. 

lodum (U.S.P.,B.P.), heavy bluish crystals with a metallic luster, pene- 
trating odor and burning metallic taste. Soluble in 5,000 parts of water. 
Easily soluble in water containing potassium iodide. Soluble in 10 parts of 
alcohol and freely in ether. 

s^Tinctura lodi (U.S.P.), 7 per cent, solution of iodine and alcohol. Dose : 
■^o.i to 0.5 c.c. Average (U.S.P.), o.i c. c^ 

Tinctura lodi (B.P.) ai per cent. SSIuBon. Dose:— -2-8 n^^. 

Liquor lodi Compositus (U.S.P.) or Lugol's solution, contains 5 parts of 
iodine, i.o of potassium iodide to 100 of water. Dose: — 0.2 to i.o c.c. 

Unguentum lodi (U.S.P..B.P.), contains 4 per cent, iodine besides 
potassium iodide and benzoinated lard. 
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GROUP OF WATER. 



The action of water is complicated by its temperature and 
by the salts which it always contains except when distilled. 

Since three-quarters of the bulk of a living organism is com- 
posed of water, we would not expect a marked action from the 
administration of small quantities, yet it has certain properties of 
interest. 

Distilled water is ^n irritant poisoj i. This irritation is pro- 
duced by its power of extracting salts from the living tissues 
with which it comes in contact. In this way small animals, 
amoeba, fish,, etc., are killed. It is irritating to sensitive mucous 
membranes, as those of the nose, and also to denuded surfaces. 
Taken over a prolonged period of time, it may produce gastro- 
enteric inflammation, and by diminishing too much the salt 
concentration of the urine, it may even produce irritation of the 
kidneys. It is not absorbed from the unbroken skin. 

Ordinary water is gl^^ft r\q \ absorbed from the nn^^^^^p" v<s1ciQj 
After long continued baths the superficial layers of the epidernnis 
may imbibe a small quantity which, however, does not reach 
the circulation. 

Wa ter is not absorbed from the stom a-rh^ T^^it^pasily so from 
the intestines and most readily if taken before meals when the 
latter tract contains the least solid material. 

The ingestion of large quantities of water may increase the 
number of stools and their watery contents. It increases the 
excretion of urine and often of sweat. 

Inhalation of watery vapors may cause dyspnoea, headaches, 
dizziness, great congestion of the head and even apoplectic 
attacks. This action is probably due mainly to reflex stimula- 
tion of the vasomotor centres by the temperature. 

On account of the increase in absorption and excretion which 
it causes, water augments the interchange of material in the body 
and, therefore, the metabolism. This leads to a greater excretion 
of urea and sulphates. The body, however, learns to accom- 
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modate itself to the new condition and in a few weeks the nutrition 
returns to normal. 

Minerid waters possess merely the action of ordinary water 
plus that of the salts which they contain. The action of the 
latter will be described in another group. 

THERAPEUTIC APPLICATION.— Water is used externally in 
the form of baths in various skin diseases to soak off scales or 
crusts on the upper layer of the epidermis, and thus prepare the 
skin for the action of other agents such as the salts contained in 
the water itself. 

It is used in the form of pouUices to soften the epidermis and 
allow the easy escape of pus from an abscess. The heat of 
poultices is also employed as a counterirritant to influence internal 
pain. 

Cold bathS| which act by virtue of the temperature are used 
in various chronic diseases as reflex stimulants of respiration, 
circulation and general metabolism. They are also employed 
in fevers to decrease the body temperature. 

Hot baths are especially useful to produce sweating and rid 
the body of undesirable products as in Bright's disease, acute 
infections, colds, rheumatism and gout. 

Local hot baths are used on the feet to congest the latter and 
to draw the blood 'away from inflamed internal organs as limgs 
or brain. 

Hot sitz baths are used to congest the pelvic organs and 
restore suppressed menstruation. 

The sweating seen after hot or cold baths is not due to absorp- 
tion of water from the bath, but probably to the h)rperemia 
of the skin brought about by the temperature changes and to 
some extent by retention of water in the blood, and inhibition 
in the epidermis during the bath. 

The quieting influence which warm baths have on the central 
nervous system is sometimes used to relieve restlessness, pain 
and muscular spasm. 

Water is used at Spas for the treatment of almost every chronic 
disease. Its good effects are probably mainly due to its power 
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of increasing general metabolism. It is serviceable as a diuretic 
in kidney disease and to prevent the formation of stones in the 
kidney and bladder. It is also employed in constipcUion and 
catarrh of the small intestines. 

The quantity of water ingested is restricted in diarrhoea. It 
was formerly decreased in dropsies in order to make the blood 
more concentrated and aid absorption of fluid. By its dimin- 
ution in obesity, the absorption of food may be hindered and 
thus body weight may be reduced. 

Water is used to distend the rectum in the form of clysters 
and thus reflexly produce an emptying of the bowels. The 
drinking of large quantities, at one time, may, by distending the 
stomach, produces vomiting. 

, QROUP OF ACIDS. ^ 

The members of this group are all the inorganic and or- 
ganic acids which act by virtue of their acid structure and 
properties, and not in a specific way as do hydrocyanic and 
arsenious acids. For in the two latter the specific action entirely 
obscures the general acid action. 

The stronger mineral acids such as sulphuric, hydrochloric, 
nitric and' phosphoric precipitate' then destroy proteids in con- 
centrated solutions^ but merely dissolve them in dilute ones forming 
acid albuminates. They ch ange the composition of th e_tissues of 
t he bod y by withdrawing their water. Concentrated SULPHURIC 
ACID acts so energetically in this direction that it not only removes 
the preformed water, but breaks up the organic material by 
forming water from the hydrogen and oxygen, leaving ulti- 
mately nothing but carbon. When applied to the skin, it 
produces at first a white eschar due to precipitated proteid 
which turns black by carbonization. The_d estru c tive action o f 
NITRIC A£ID on proteids- is due in good part to the formation 
of a nitro-derivative, xanthoproteic acid, which is later oxidized, 
when complete destruction of the~proteids occurs. The eschar 
on the skin is yellow due to the color of the xanthoproteic acid. 
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HYDROCHLORIC ACID is less likely to cause deep-jseated corro- 
sion and attacEs chiefly the superficial layers of the skin and raises 
blisters. PHOSPHORIC ACID i& -a^ still mildgr caustic. Most 
organic acids have a mild eCFect. but some^ such as glacial 
acetici trichloracetic and lactic have a caustic action. only 
much weaker than the inorganic. AH exce p t sulphuric and 
nitric produce a white eschar._With acids, ihe caustic effect 
has a tendency to limit itself because j^j the wall ^l^^^cipi-: 
tateS proteids^ which is formed to check the advance of the 
agents. This makes their local action different from that 
of the caustic alkalies which do not precipitate proteids 
and have the tendency to spread deeper and deeper without 
limits. 

In dilute solutions . the mpmhers of this group attack proteid 
substances forming albuminates and thus are irritants and anti- 
septics. The amount of irritation and antiseptic action depends 
upon the strength of the particular acid and its concentration. 
As almost all living tissues have an alkaline reaction, acids de- 
stroy their life and act in a sense as protoplasmic poisons. An 
apparent exception seems to be a few moulds and other lower 
forms which live in acid solutions, e, g., the Sarcinae found in the 
stomach in dilatation of this organ. Most bacteria, however, are 
killed by even as low a concentration as 0.2 per cent, hydrochloric, 
the quantity found in the normal stomach of man. 

The symptoms of acu te corrosive poisoning by strong acids 
^e^thosG_ __Qi_gastrp-efUeritis, with~~inteli'se' paihTri the mouth, 
oesophagus and stomach, vomiting and often diarrhoea, profound 
shock, weak pulse and respiration. Death occurs from collapse 
due to the severity of the gastro-intestinal lesion, which, with the 
stronger acids, may amount to perforation. When a patient 
passes the acute attack, he frequently sufiFers from narrowing 
of various parts of the tract due to cicatricial contraction 
of the ulcers. The treatment of this corrosive poisoning is 
based on the neutralization of the acid by dilute alkalies. 
Those which of themselves are not corrosive and which do 
not produce gas, as magnesium oxide, are best adapted. After 
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the ingestion of fuming acids or the inhalation of fumes of nitric 
or hydrochloric death may take place immediately from oedema 
or spasm of the glottis. If the subject survives long enough, he 
may die of pneumonia later. 

B esides the corr osive iorm of pfti fioning ^ annthfr may be seen 
in herbivorous animals after internal administration of dilute 
acI3s."This is the so-called "acid-intoxication** which is due 
to the diminution of the alkalinity of the blood incidentjo the 
combination of the absorbed acid with its fixed alkali and the 
excretion of the resulting compound. Thus, as the alkalinity of 
the blood becomes lowered, less and less carbon dioxide is ab- 
sorbed from the tissues, and in consequence of this diminution 
of internal respiration, the animal dies from asphyxia before the 
blood becomes acid or even neutral. The symptoms consist at 
first of deep gasping respirations (air hunger), which afterwards 
become shallow and superficial until they stop entirely. The heart 
grows progressively weaker and consciousness is gradually lost. 

After internal administration of acids this intoxication is no.t 
seen in men or dogs. The probable explanation is that these 
animals, being carnivorous, have a protective metabolism against 
acid-intoxication. Since their food, meat gives rise to the for- 
mation of much acid, and since they do not take, as herbivor- 
ous animals, large quantities of alkaline salts in their diet, their 
bodies easily form the alkali ammonia which neutralizes the acids 
ingested or produced by their metabolism. These are excreted, 
in camivora, mainly as ammonium compounds. The increase 
in the ammonia excretion after the administration of acids is at 
the expense of the urea which is correspondingly diminished. 

Acid intoxication may also be produced in carnivorous animals 
by intravenous or subcutaneous injections of acids, thus intro- 
ducing larger quantities than they can neutralize. A typical acid 
intoxication is seen in man at the end of the dfsease diabetes. 
In this condition oxybutyric and diacetic acids are formed so 
rapidly that the protective mechanism is insufficient to neutralize 
them, although enormous quantities of ammonia are found in 
the blood and urine. Sometimes as much as 140 grammes of 
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acids have been recovered from the body in twenty-four hours 
just before death in diabetic coma; thus it is not surprising under 
such circumstances that ammonia cannot be manufactured 
rapidly enough. 
The excretion of acids takes plac e by the kidneys_mherbivQtg. 

in //y^ fnrwi. ^IjnJJl nf ffiffi^^i^iMi^^ r/ir^.intnrn rhipfly qJ ^(UtS of 

ammoniaihut the body tries to retain all the alkalies possible 
and throws them out in the form of acid salts and occasionally 
as. free acids. These may markedly irritate the kidneys so that 
albumen, casts and blood may be present in the urine. They 
may cause pain over the bladder and a burning feeling during 
urination due to irritation of the bladder and urethra. 

The ORGANIC ACIDS as acetic, citric, lactic and tartaric are 
absorbed as salts of the alkalies and during their passage[through 
the body are in most part oxidized to carbonates and excreted 
as such by the kidneys so that after internal administration they 
do not decrease the alkalinity of the blood nor do they make 
the urine more acid. 

As mentioned before, many of the organic acids are also very 
irritating in concentrated form but when diluted they exert only 
gentle stimulant action, which, when taken internally may help 
to remedy dryness of the mouth and to quench thirst by stimu- 
lating the mucous secretions and saliva. Eirternally in the form 
of vinegar rubs, they may stimulate the skin, cause sweating, 
and reflex stimulation of the central nervous system and 
i circulation. 

^vT^ CARBONIC ACID is one of the weakest, possessing only mild 

irritant properties. Yet when inhaled in concentrated form, it is 
capable of producing a reflex spasm of the glottis. 

When applied to mucous membranes or denuded surfaces,^ 
it produces af first a sensation of burning, then one of numbness 
or local aflsesthesia. <; *.^j»- »n ^•^'' » -^^ <' -^ 

Taken internally, it probably increases reflexly the flow of the 
digestive juices. n~augmeht's marke_dly the absorption of water 
from the intestines" and consequently the excretion through the 
kidney. It also aids the absorption of alcohol by the stomach. 
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When breathed; carbonic acid first stimulates the central 
nervous system, producing deeper breathing. This is fol- 
lowed by depression with hypnosis and death from paralysis 
of respiration. Its constitutional action is not seen after 
ingestion, because very little is absorbed and it is quickly 
excreted by the lungs. 

SUMMARY OF GROUP ACTION. — Action due to acid constitu- 
tion. Caustics and irritants ^ in concentrated form. Stimulants and 
antiseptics in diluted form. Poisoning by internal administration 
of strong concentrated acids, gastro-enteritis. In herhivora by 
ingestion and in carnivora by intravenous injection, acid intooci- 
cation with decrease in alkalinity of the blood, diminution of 
the power of taking up carbon dioxide from the tissues and death 
from asphyxia. 1 

THERAPEUTIC APPLICATION.— The stronger acids, especially -^ . 
nitric, glacial acetic and trichloracetic are used as caustics /"^ 
to burn oflf epitheliomcUa, chancres and gangrenous ulcers. They 
were also formerly frequently employed as hemostatics. 

Dil ute acids as acetic ar e used externally and by inhalation to 
reflexly stimulate the central nervous system. 

Citric acid is given in the form of lem onade in fevers to reflexl>i 
stimulate salivary secretion and thus relieve dryness of the mouthX 

Dilute mineral acids, especially hydrochloriC| are used to 
replace deficiency in the normal acidity of the stomach and thus 
to help the pepsin to carry on digestion. Mineral acids should 
always be given through a glass tube to prevent destruction of 
the teeth. 

Acids, especially dilute organic, as vinegar, are useful antidotes 
in cases of alkali poisoning. 

Hydrochloric acid, which acts as the normal antiseptic of the 
stomach, is sometimes used to prevent certain forms of fermenta- 
tion in the latter. 

B oric acidt althou gh very weak is often employed as an anti- 
septic wash in the nose, throat, mouth, vagina, rectum, ear, etc. 

Carbonic acid has been used in the form of baths as a reflex 
stitnulant to the central nervous system, circulation and metab- 
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olism. Taken internally it also increases the nutrition through ^^W<A.*^x 
the larger absorption of water which it produces. 

On account of its local anaesthetic action, it was formerly 
used to wash wounds. It is now given in the form of sparkling 
drinks as soda water or champagne to check pain in the stomach 
and nausea or vomiting in seasickness and pregnancy. 

MATERIA MEDICA. 

Acidum Sulphuricum*(U.S.P., B.P.)> a colorless, oily liquid containing 
not less than 92! per cent, by weight of sulphuric acid. 
\ Acidum Siilphuricum Dilutum (U.S.P., B.P.), contains 10 per cent, by 
* weight of sulphuric acid. Dose: — 0.5 to 2.0 c.c. Br. (10-30 nx). Average 

(U.S.P.). 2.0 c.c. 

\ Acidum Sulphuricum Aromaticum (U.S.P., B.P.), contains 20 per cent. 

~ by weight of sulphuric acid besides oil of cinnamon, tinctiu-e of ginger and 

alcohol. Dose: — 0.3 to i.o c.c. Br. (8-15 n^). Average (U.S.P.), i.o c.c. 

Acidum Nitricum (U.S.P., B.P.), colorless, fuming liquid containing 68 

' per cent, by weight of nitric add. 

Acidum Nitricum Dilutum (U.S.P., B.P.), contains 10 per cent, by weight 
} of nitric acid. Dose:— 0.5 to 2.0 c.c. Br. (10-20 n^^). Average (U.S.P.), 
2.0 c.c. 

Acidum Nitrohydrochloricum (U.S.P.), contains 18 parts of nitric acid 
and 82 parts of hydrochloric acid. 

Acidum Nitrohydrochloricum Dilutum (U.S.P.), contains 4 parts of 
nitric add, 18 of hydrochloric, and 78 of water. Dose: — 0.5 to 2.0 c.c. 
Average (U.S.P.), 2.0 c.c. 
Acidum Hydrochloricum (U.S.P., B.P.), colorless, fuming liquid contain- 
■ ing 31.9 per cent, of hydrochloric acid. 

\ Acidum Hydrochloricum Dilutum (U.S.P., B.P.), contains about 10 per 
cent, hydrochloric acid. Dose: — 0.5 to 2.0 c.c. Br. (10-30 n^^). Average 
(U.S.P.), 1.0 c.c. 

Acidum Phosphoricum (U.S.P., B.P.), colorless liquid containing 85 
per cent, by weight of absolute orthophosphoric acid. 

Acidum Phosphoricum Dilutum (U.S.P., B.P.), contains 10 per cent, of 
orthophosphoric acid. Dose: — 0.5 to 2.0 c.c. Br. (10-30 n^^). Average 
(U.S.P.), 2.0 c.c. 
: Acidum Aceticum Glaciale (U.S.P., B.P.), contains at least 99 per cent. 
' absolute acetic acid. 
"^ Acidum Aceticum (U.S.P., B.P.), colorless liquid, having the smell and 
taste of vinegar, contains 36 per cent, by weight of absolute acetic acid. 

Acidum Aceticum Dilutum (U.S.P., B.P.), contains 6 per cent, acetic 
acid. Dose :— 5.0 to 15.0 c.c. Br. (1-4 fl. 3). Average (U.S.P.), 2.0 c.c. 

Acidum Trichloraceticum, colorless, deliquescent crystals, soluble in 
alcohol and ether, decomposed by heat in the presence of sodium carbonate 
into chloroform. 
Acidum Citricum (U.S.P., B.P.), colorless crystals, very soluble in water. 
^ Dose: — 0.5 to 2.0 c.c. Br. (3-30 grains). Average (U.S.P.), 0.5 G. 
:^ Syrupus Acidi Citrici (U.S.P.), contains i per cent, dtric acid. Dose: — 
5.0 to 15.0 c.c. 
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^/ Acidum Tartaricuxn (U.S.P., B.P.)» colorless crystals, easily soluble in 

water, soluble in 2i parts of alcohol. Dose: — 0.5 to 2.0 G. Br. (5-20 

grains). Average (U.S.P.), 0.5 G. 
Acidum Lacticum (U S.P., B.P.), colorless, syrupy liquid, containing 75 
Vper cent, by weight of absolute lactic acid. Dose: — 0.5 to 2.0 c.c. 
^ Acidum Boncum (U.S.P., B.P.), colorless crystals with a slightly bitter 

acid taste, soluble in 25 parts of water, in 10 of glycerine and 15 of alcohol. 

Dose:— 0.5 to 2.0 G. Br. (5-15 grains). Average (U.S.P.), 0.5 G. 
Glyceritum Boroglycerini (U.S.P.), Glyceritum Acidi Borici (B.P.), 

contains 31 per cent, of boric acid. 

GROUP OF ALKALIES. ^ ^V^^ "^^^^T^^ v>v^> ^ 

Just as the members of the previous group contain substances 
which act only through their acid properties, so those of this 
division have h'ttle or no other action, except that imparted to 
them through their basic nature. Such basic bodies as the 
alkaloids with a marked special efiFect are excluded. 

The stronger members, SODIUM and POTASSIUM HYDRATE 
and CALCIUM OXIDE in concentrated form act as pawerfid caus- 
tics. This effect is due partly to the withdrawing of water as in 
the case of the acids, and partly by the transformation of the 
proteids iuto soluble alkali albuminates, by the solution of con- 
nective tissue and saponification of the fats. Since the products 
of this caustic action are soluble, there is a great tendency for 
diffusion and deep-seated destruction, so that here lies an essen- 
tial difference between caustic action by alkalies and by acids, the 
latter having the tendency only to produce localized destruction, 
because they coagulate the proteids. With alkalies as with most 
other chemical caustics, everything is destroyed with which they 
come in contact including skin, muscle, vessels, nerves and new 
growths. The corrosive effect here is also attended by inflam- 
matory reaction at the boundary between the destroyed and 
living tissues. 

Taken internally in concentrated form, the symptoms are 
those of gasiro-enteritis with a greater tendency to perforation 
than with strong acids. There is great pain in the mouth, throat, 
oesophagus and stomach with vomiting and frequently diarrhoea, 
also early symptoms of collapse especially if perforation has oc- 
curred. The burned mucous membrane is soft, slimy and mushy 
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after caustic alkali poisoning, while.it is tough and puckered after 
burning with acids. 

In dilute solution, the caustic alkalies act only as local irritants, 
the amount of irritation varying with the concentration. Even 
in dilute solutions, albumins are transformed to alkali albu- 
minates. The skin after topical application is first entirely 
cleansed of the oil and dirt, then the superficial layers of the 
epidermis are' dissolved, when it becomes reddened and ir- 
ritated. In the mouth, there is the typical "lye taste" and a 
solution of the superficial layers of the mucosa while the latter 
is bright red and feels slippery. Dilute alkalies in the stomach 
neutralize the normal hydrochloric acid and interfere with the 
digestion of proteids if the secretion was normal but may aid 
the symptoms of hyperacidity if the latter is present. They 
were formerly thought to exercise a stimulant action on gastric 
secretion, but experiments seem to show that they decrease hyper- 
acidity when given over a prolonged period of time. In the 
intestines they may neutralize an excess of acid coming from the 
stomach. They dissolve the mucus in catarrhal conditions, 
but have no influence on the secretion of bile. 

The weaker members of the group, such as the CARBONATES, 
BICARBONATES and PHOSPHATES, do not act as caustics, but 
only as irritants. They may dissolve the superficial layers of the 
epidermis but do not produce deep destruction. 

The hydrates are probably absorbed as carbonates or as alkali 
albuminates. At any event, they become saturated with carbon 
dioxide in the blood and are excreted in this combination 
by the kidneys and possibly by the respiratory mucous mem- 
branes. 

All alkalies are readily excreted so that the increase in alkalinity 
of the blood is never very great, although when abnormally large 
quantities of acids are formed in the system as in diabetes, they 
may protect the organism from acid intoxication. On account 
of their excretion by the kidneys, they make the urine alkaline 
or less acid, and increase the total secretion. By their probable 
excretion on the bronchial mucous membrane, they are said 
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to act as expectorants and iiv pathological conditions to render 
the mucus less tenacious and more easily expelled. 

There is a small increase in metabolism which, if not due to the 
augmented alkalinity of the blood, can be explained by their salt 
action and the greater interchange of fluids in the tissues. The 
total nitrogen in the urine is not much affected but its form is 
changed, as the ammonia is decreased with a corresponding in- 
crease in the urea. The uric acid excretion varies, sometimes 
being augmented and at other times diminished. 

The bicarbonates and phosphates of the alkalies a^ also mag- 
nesium oxide are not quickly absorbed so that they possess in 
addition a laxative effect due to their local action on the intestines. 

SUMMARY OF GROUP ACTION. — Action through the basic ions on 
account of their power of neutralizing acids and dissolving proteids. 
Caustics in great concentration. Irritants, stimulants and solvents 
for mucus in diluted solutions. Absorbed as alkaline carbonates 
and albuminates. Excreted as carbonates by the urine. Temporary 
increase in the alkalinity of the blood. Poisoning from concentrated 
solutions consists of acute gasfro-enteritis. 

THERAPEUTIC APPLICATION.— The caustic alkalies are 
used in medicine to burn off new growths and other undesirable 
products of disease. After such application the surrounding 
tissues should be washed with dilute acids to prevent too great 
spreading. 

In the form of bicarbonate or phosphate of soditmi, alkalies 
are useful to dissolve the mucus in catarrh of the stomach. They 
are of value in neutralizing an excessive secretion of hydrochloric 
acid. They are also employed in cases of acid poisoning. For 
this purpose hydrates or oxides are pjjeferable to carbonates 
because no gas is liberated which might distend the stomach. 
The alkali oxides or hydrates may also be used in dilute forms to 
take up an excess of carbon dioxide gas in the stomach or in- 
testines. 

The alkalies are used especially in the form of mineral waters 
in the treatment of diseases with faulty metabolism as gout, rheu- 
matism and diabetes. But in the latter, they are strongly indicated 
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at the approach of coma due to acid-ifUoocication. It often seems 
as if they retard the fatal result. In BrighCs disease^ they act 
beneficially by aiding in the removal of the oedema through their 
diuretic efiFect and possibly also by aiding in the solution or dis- 
lodgment of fibrinous exudates in the renal tubules. 

They are indicated as expectorants in bronchitis or in other 
conditions of the respiratory tract where tenacious mucus must 
be removed. They are used locally to cleanse various mucous 
membranes as those of the nose and throat in catarrhal procsses. 
On the skin in the form of baths, they soften its superficial 
layers and stimulate its nutrition so that certain skin diseases 
are at times benefited by alkaline baths. ^.^'^^:^^::^''^^ 

H^ ^V&X-. o.Ulv^ materia MEDICA. - .A4,^*i -u..^ '^^ -i.i'.o^.,, 

Potassii Hydroxidum (U.S.P.), Potassa Caustica (B.P.). dry, white, 
translucent pencils or fused masses, odorless, or having a faint odor of lye 
and a very acrid and caustic taste. Exposed to the air, it rapidly absorbs 
carbon dioxide and moisture and deliquesces. 

Liquor Potassii, Hydroxidi (U.S.P.), Liquor Potassae (B.P.), contains 5 
per cent, potassium hydrate. Dose: — 0.5 to 2.0 c.c. Br. (5-20 X(\), Aver- 
age (U.S.P.), i.o c.c. 

Potassa Cum Calce (U.S.P.), greyish-white deliquescent powder, contain- 
ing equal parts of potassium hydrate and calcium oxide. 
I Potassii Carbonas (U.S.P., B.P.), white, granular, odorless powder with a 
"^^strong alkaline reaction and taste, deliquescent, very soluble in water, 
but insoluble in alcohol. Dose: — 0.5 to 2.0 G. Br. (5-20 grains). Aver- 
age (U.S.P.), 1.0 G. 
Potassii Bicarbonas (U.S.P., B.P.), colorless, odorless crystals with a 
J slightly alkaline and saline taste and permanent in air. Soluble in 3.2 
parts of water, almost insoluble in alcohol. Dose : — 0.5 to 4.0 G. Br. (5-40 
grains). Average (U.S.P.), 2.0 G. 

^ Potassii Acetas (U.S.P., B.P.), white powder or crystalline mass, odorless, 
*• 'but having a saline taste. Very deliquescent. Very soluble in water, 
soluble in 1.9 parts of alcohol. Dose: — 0.5 to 4.0 G. Br. (5-40 
grains). Average (U.S.P.), 2.0 G. 
\ Potassii Citras (U.S.P., B.P.), deliquescent, white crystals having a 
■^cooling saline taste. Very soluble in water, slightly soluble in alcohol. 
Dose:— 0.5 to 4.0 G. Br. (5-40 grains). Average (U.S.P.), i.o G. 
^ Potassii Citras Effervescens (U.S.P.), white, odorless powder containing 
63 parts of citric acid, 90 of potassium bicarbonate, 47 of sugar. Dose : — 
0.5 to 4.0 G. Average (U.S.P.), 4.0 G. 
Potassii Oleas, or soft soap. 

Sodii Hydroxidi (U.S.P.), Soda (B.P.), dry, white, translucent pencils or 
fused masses, odorless, having an acrid caustic taste. 

Liquor Sodii Hydroxidi (U.S.P.), Liquor Sodas (B.P.), contains 5 per 
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cent, sodium hydrate. Dose: — 0.5 to 2.0 c.c. Br. (5-20 n\). Average 
(U.S.P.), i.o c.c. 
1 Sodii Carbonas (U.S.P.» B.P.), colorless, odorless, crystals having a 
^J strong alkaline taste and reaction. Effloresces in the air. Very soluble in 
water, insoluble in alcohol and ether. Dose: — 0.3 to i.o G. Br. (5-15 
grains). Average (U.S.?.), 0.25 G. 

I Sodii Bicarbonas (U.S.P., B.P.), white powder with a cooling, alkaline 
^taste. Soluble in 11.3 parts of water, insoluble in alcohol and ether. Dose : 
—0.5 to 4.0 G. Br. (5-60 grains). Average (U.S.P.), 1.0 G. 

Trochisci Sodii Bicarbonatis (U.S.P., B.P.), contains 0.2 G. sodium 
bicarbonate. Dose : — i to 6 troches. 
f Sodii Acetas (U.S.P., B.P.), colorless, odorless, efflorescent crystals, 
J having a cooling, saline taste, very soluble in water, soluble in 30 parts of 
/y alcohol. Dose: — 0.5 to 4.0 G. Br. (5-60 grains). Average (U.S.P.), 
/} 1.0 G. 
pt^ Sodii Oleas, or hard soap. 

J Calx (U.S.P., B.P.), hard, greyish-white masses which attract water and "^c^^m^w q,,*JU4#. 
carbon dioxide and fall into a white odorless powder (slaked lime). ^^ ^ 

Liquor Calcis (U.S.P., B.P.) contains .17 per cent, of calcium hydrate. <V^v^^**y^iJ»tL. 
Dose: — 5.0 to 30.0 c.c. Br. (1-4 S). ^ % . r-^^ P..^^a. 

Calcii Carbonas Pr»cipitatus (U.S.P., B.P.), white, odorless, tasteless V^****^^**^^-**^* 
powder practically insoluble in water and alcohol. Dose: — 0.5 to 4.0 G. •% i, C^i^ 
Br. (s-60 grains). Average (U.S.P.), 1.0 G. IMXU^^^-^**-^ 

I Creta Ptaeparata (U.S.P., B.P.), a white, amorphous powder, odorless li^cc 

and tasteless, almost insoluble in water and alcohol. Dose: — 0.5 to 4.0 G. « H 

Br. (s-60 grains). Average (U.S.P.), 1.0. ¥oV****v ©• r, 

4 Pulvis Cretse Compositus (U.S.P., B.P.), (compound chalk powder) u (^^^..^ywi^*^. 
contains 30 parts of chalk, 20 of acacia and 50 of sugar. Dose: — 0.5 to 
4.0 G. Br. (5-60 grains). Average (U.S.P.), 2.0. W^^ Hi.p 

Jl Mistura Cretse (U.S.P.), contains chalk powder and cinnamon water. i^ 

Dose:— 5.0 to 20.0 c.c. Average (U.S.P.), 16.0 c.c. 4 ^^* 

Trochisci Crete (U.S.P.), contains .25 G. of chalk per troche. 

Calcii Phosphas Precipitatus (U.S.P.), Calcii Phosphas (B.P.), amor- 
phous, odorless, tasteless powder, permanent in air, Dose : — 0.5 to 4.0 G. 
Br. (5-60 grains). Average (U.S.P.), 2.0. 

Syrupus Calcii Lactophosphatis (U.S.P., B.P.). Dose:— 5.0 to lo.o 

J c.c. Average (U.S.P.), 8.0 c.c. 
Magnesii Ozidum Ponderosum (U.S.P.) Magnesia, Ponderosa (B.P.) 
white powder without odor, but with an earthy taste, almost insoluble 
in water and alcohol. Dose: — 0.5 to 4.0 G. Br. (5-60 grains). Average 
(U.S.P.), 2.0 G. 
\ Magnesii Carbonas (U.S.P.), white powder, almost insoluble in water 
"^and alcohol. Dose: — 0.5 to 4.0 G. Br. (5-60 grains). Average (U.S.P.), 
3.0 G. 

Lithii Carbonas (U.S.P., B. P.), a white, alkaline powder, soluble in 80 
parts of water, insoluble in alcohol. Dose: — 0.2 to 0.5 G. Br. (3-10 
grains). Average (U.S.P.), 0.5 G. 

Lithii Citras (U.S.P.), a white powder, soluble in 2 parts of water, insolu- 
ble in alcohol. Dose:— 0.2 to 1.0 G. Average (U.S.P.), 0.5 G. 

Lithii Citras Effervescens (U.S.P.), contains about 7 per cent, lithium 
citrate. Dose:— 0.5 to 4.0 G. Average (U.S.P.), 8.0 G. 
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GROUP OF NEUTRAL SALTS. 

The pharmacological action of neutral salts is dependent 
much less upon their chemical than upon their physical properties. 
The action, which depends upon the physical properties of salts 
being so characteristic of the latter, is surnamed salt-action. 

Some neutral salts pass easily through most animal membranes, 
others diffuse with diflSculty. The former are rapidly absorbed 
by the intestinal mucous membrane, while the latter remain almost 
unabsorbed. These properties form two natural groups, the first 
being represented by the easily diffusible sodium chloride, the 
second by the difficultly diffusible sodium sulphate. 

Although the salts can be placed into two distinct divisions, yet 
the diffusibility varies in degree among the different members of 
each group according to the ionic constitution of the compounds. 
Thus the ions of sulphateSj.jphosphates, calcium a nd magn esium 
render the compounds into which they enter diffi cultly dif fusible. 
The most diffusible a cid ion s are the nitrsUes, then in the following 
order, the chl orates^ chloi idesj bromides and iodides, while the 
most diffusi ble b asic io ns are in the following order, those of 
ammonium, potassium a nd sod ium. 

/ The sodium chloride division includes many of the chlorides,V 
/iodides, bromides, nitrates and chlorates of the alkali metals/ 
land earths while that of sodium sulphate includes some of th/ 
\ ^sulphates, phosphates, tartrates and citrates of the same. \ 

SODIUM SULPHATE DIVISION. 



Since the members of this group are very difficultly absorbed, 
their action after internal application is almost exclusively 
derived from their behavior m the alimentary canal. There 
they draw water from the blood vessels oj the intestinal wails into 
the lumen of the in testines. For this reason they increase the 
fluid contents of the latter, and because the living cells of the 
mucosa are irritated when their water is withdrawn, these salts 
produce an increased peristalsis from the stomach down to the 
rectum, which results in watery evacuations. 
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In order that this eflFect may take place they must be ad minis- 
te red in a sufficie nt concentration, about 3 to q per ccni .. and also 
the blood must be dilute enough. If given in too weak solutions, 
or if the blood is too concentrated, the currents of fluids from 
the latter to the intestines do not take place, so purgation does 
not follow. 

This action of these salts is one of the best examples of physical 
processes occurring in living organism, still it is; not perfect, for 
in violation of physical laws if the salts are given in too great 
concentration, less or no action occurs. 

Taken internally, they may produce nausea and vomiting 
both on account of their disagreeable bitter taste and because - 
of their local action on the stomach. 
^^'^^^ V V \ ^^ ^^?^ ^^^ ^^3^}^J}U^^^^^^^y but at the same time r eadily 

^T, V. excreted y they^^atre never present in the blood in sufficient 

quantities after internal administration to alter the metabolism. 
Cvv-i .g^Vv*^ When applied to the skin they irritate it arrorHing fn thpir 
oV^c^.\j>>^^ co ncentra tion. They alter its nutrition and thus may influence 
4 /s^o^UA different skin affections although they are not absorbed except 
; . c x^^o'^A -'^^ ^^^ °^ost superficial layers of the epidermis. Thus, by external 
application, they cannot pass into the blood, therefore do not 
influence the metabolism directly, although by their local irri- 
tant effect they may change the nutrition of the body in a reflex 
manner. 

If sodium sulphate is injected subcutaneously or intravenously, 
it then exerts a marked effect upon the body fluids and the nutri- 
tion and increases enormously the secretion of urine just as the 
njembers of the sodium chloride division. 

SODIUM CHLORIDE DIVISION. 

In'jhe same manner as the members of the previous group, 
whenever solutions of SODIUM CHLORIDE or other salts of 
this division come in contact with tissues containing less. salts, 
they draw water from them. This effect is not as powerful 
because, on account of their easy diffusibility, the members of 
this group are rapidly absorbed, therefore, they tend to pass into 
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the tissues or on the other side of the membranes and when.their 
concentration is equalized on both sides, their action ceases. 
They are more rapidly absorbed by the stomach in concentrated, 
but by the intestines in diluted solutions. 

Locally applied to the skin, they cause irritation because th ey 
d raw wa ter fro m its cel ls. T his irr itan t e ffect is followed by a 
slight local anaesthetic action, especially observed with bod ies 
containing potassium or bromide ions. They also act as mild 
antiseptics in sufl&cient concentration by drawing water from the 
cells of the bacteria. After internal administration, the irritant 
action is well marked on the mouSi, oesophagus" and" stomach so 
that nausea and vomiting occur after large doses. These, long 
continued, may even produce catarrh of the stomach. 

Since they are rapidly absorbed from the upper part of the ^I^^a^-v 
small intestines, they exert no direct influence on the lower vJ^t*. ^ \^^ ^ 
portion npr upon the large bowel, and therefore cause but an "^ ""y^ '^^'"^ 
insignificanl^cathartic action compared with the members of the u.tu^ -^^ > 
sodium sulphate group. ^--'^v;:^ -....4,,^ 

On the other hand, they produce a marked influence on 
metabolism, and they increase markedly the secretion of the kid- 
neys and also that of the bronchial mucous membrane which 
they make more fluid and less tenacious. 

These salts increase the metabolism by augmenting the inter- 
change of fluids in the body, thus exciting the tissues to greater 
activity. As soon as they are absorbed into the blood, the latter 
having greater osmotic pressure draws water from the lymph- 
atics and tissues; but the salts also pass into both these and are 
excreted by the kidneys so that the osmotic pressure of the blood 
diminishes again. Fluids pass from the blood to the lymph and 
tissues, but as more of the salts are absorbed from the intestines, 
the blood again acquires a greater osmotic pressure and the cur- 
rents change and thus the circle continues. 

Increased metabolism may result after the external application 
of salts in the form of baths. In this instance the effect is only 
reflex by the local irritation, for they are not absorbed by un- 
broken skin. 
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» 

The urine voided by an animal is the sum of the fluid and 
various solid constituents which have diffused through the glom- 
eruli, minus that portion which has been reabsorbed by the . 
convoluted tubules. T he salts act as d iureticSi probably 
both by increasing the bulk of the blood and therefore the 
quantity circulating through the kidneys, and by decreasin g 
the^j(&ftb4Cr£tionjoiJ3iud5.2jy the convoluted jju bules. Some 
such as chlorates and nitrates seem to exert a direct irritant 
action upon theTcidney. ~ ~~ ' ^ 

The salts of this d ivision act as expectorants by virtue of their 
local irritant action after excretion on the bronchial mucous 
membrane and by their power of sof tening m ucus. This 
solvent action on mucus can also be observed in the stomach 
when it contains an excessive amount as in catarrh. 

These salts, as well as those of the sodium sulphate group, 
often cause an increased thirst on account of their affinity for 
water and because by their action they tend to decrease the water 
o f the body . 

Action Due to Ionic Constitution. — The neutral salts act\\ 
in man partly by their physical properties, still they have to some ] 
extent, varymg with their components, another action due to | 
their chemical constitution. 

Sodium chloride or "common salt "is a necessiry component 
of the organism. If an animal is fed on food which contains no 
sodium chloiide he dies in a short time. Meats contain sodium ^^ 
chloride, but vegetable food contains very little, so that herbivora ^**^ .., 
always seek for salt. Vegetable food not only does not furnish '^^nK^^ 
sufficient sodium chloride to the organism, but takes it away 
from the reserved supply in the following manner. The potassium 
phosphate present in large quantities in vegetable food reacts in 
the blood with the sodium chloride to form potassium chloride 
and sodium phosphate. These two salts are both rapidly excreted 
and thus the sodium chloride is lost. The loss could not take 
place without this reaction because the body retains sodium 
chloride tenaciously when only normal quantities are present. 

Sodium chloride is one of the salts most important to life, 
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GROUP OF NEUTRAL SALTS. 1 97 

yet the others normally present in the body have also essential 
functions. When the former is injected in larger quantities in the 
body, it produces practically no symptoms, except those referable 
to its salt action, so we deduce that both the sodium and the 
chlorine ions have very little action. However, it is not so 
with the dissociated ions of potassium, calcium, bromine and 
iodine, etc., present in other neutral salts. ^ \v 

POTASSIUM SALTS may produce j^th i" ^^<=^<r ^^ 7 ^^ ^ ""^g \ 
per kilo body weight when mjected into the blood circulation. 
They depress the ceniral ij^tyous^at^^ 
causing a slowing^ oj_ the pul^^ and P g^^^^^^^g ^^ the hlond pie^ 

Qnrp Thpy prnHnrP Hpath Ky r^rHiar p^.ralY<;iS. 

These symptoms can all be elicited both by intravenous and 
subcutaneous administration, but not when taken by the mouth, 
because then, their excretion keeps pace with their absorption 
and never enough is present in the blood at one time. Locally 
th ey paralyze peripheraL nerves. , 

CALCIUM forms many insoluble and difficultly diflFusible salts, ,^ . /. 
but even the soluble ones are absorbed with great difficulty. i>>**> 
After absorption it is excreted in the urine of herbivora, but in ^""*L* 
man mamly in the large intestines. .., , , . 

Although a normal constituent of the highly organized body, 
calcium produces poisonous symptoms when injected into the 
blood in sufficient quantities. At first, it stimulates and strengfhens 
the Heart, but^laier dej^res^s. it. It^ also depresses the central 
nervous system. 

MAGNESIU M salts produce symptoms closely resembling those 
caused by calcium. 

LITHIUM, STRONTIUM, RUBEDIUM and CESIUM salts have 
an action similar to that of potassium salts. 

BARIUM salts produce convulsions in frogs similar to those 
caused by picrotoxin. In these animals they stimulate and then 
depress the heart just as the members of the digitalis group. 
- In the warm-blooded, the symptoms after intravenous or 
subcutaneous injection consist of vomiting, diarrhoea, some- 
times light convulsions and death due to paralysis of the heart. 
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198 INORGANIC DRUGS. 

There is at the beginning of the poisoning a characteristic rise 
of blood pressure which is due both to stimulation of the vasomotor 
centre and to direct action upon the vessel walls. 

Cases of poisoning in man exhibit chiefly great general weak- 
ness and motor paralysis of the limbs and of the sphincters of 
the bladder and anus. Deglutition is also impaired. The fatal 
dose of barium salts for rabbits, cats and dogs is 0.1-0.3 G. per 
kilo by subcutaneous injection. 

AMMOnxuM compounds produce an intense stimulation of the 
central nervous system when injecle'd subcufaneously or into the 
bloody 

The SULPHATE ions in neutral salts have in common with the 
chlorine ions, little or no special action. 

SULPHITES, through their dissociated ions, produce chiefly 
a paralysis of the central nervous system and heart ^aiter sub- 
cutaneous or intravenous injection. The fatal dose for rabbits 
is 0.6 G. per kilo by subcutaneous injection. 

The ORTHO-PHOSPHATE ions produce no action, even after 
subcutaneous injection; but on the other hand, the Pyro- and 
meta- phosphate produce fatty degeneration analogous to phos- 
phorus, but only after subcutaneous or intravenous administration. 

CHLORATES are easily absorbed from the intestinal tract, 
even in quantities suflScient to produce poisonous symptoms. 
Besides their local irritant action which is great, they possess 
a special action on red blood corpuscles. They break up 
the latter and transform the haemoglobin to methaemoglobin. 
They produce cyanosis, dyspnoea, feeble heart, headache, mus- 
cular weakness and death due to asphyxia. After internal ad- 
ministration they cause severe gastro-intestinal irritation. 

Given in smaller doses over a period of time they produce 
inflammation of the kidneys which results in uremia and death. 
This is due both to the local irritant action of the chlorates and 
of the free haemoglobin and methaemoglobin during their excre- 
tion by these organs. 

They are excreted almost in toto by the urine; yet some 
believe that a small quantity is excreted by the saliva. 
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GROUP OF NEUTRAL SALTS. 1 99 

NITRATES have a severe jrritant arti^p; in fact, greater than 
can be accounted for by their salt-action. 

In large quantities, they are destroyed in the body^ probably 
reduced to ammonia. They produce a marked stimulation of 
the kidney which at first leads to an increased secretion, but 
later to inflammation and anuresis. 

FLUORIDES, at first stimulate then depress the medulla, so 
that they cause increased respiration and circulation and also 
convulsions, succeeded by general paralysis and death due to 
stoppage of respiration, while the heart and skeletal muscles 
remain unaffected throughout the poisoning. The fatal dose 
given subcutaneously to animals is 0.10-0.15 G. per kilo body 
weight. 

BORATES and boric acid (the latter is so weak an acid that 
its action is the same as that of its salts), produce great hyperemia 
of the intestinal mucosa even after subcutaneous injection. The 
Peyer's patches are much swollen and there may be an exudation 
of bloody fluid in the gastro-intestinal tract after internal admin- 
istration. 

The symptoms consist of nausea, vomiting, diarrhoea, and 
collapse which is possibly due to the dilatation of the vessels 
of the splanchnic area just as with arsenic. 

After long use of boric acid preparation the kidneys may 
become irritated and secrete albuminous urine and the skin fre- 
quently exhibits eruptions. With large doses given over a period 
of time, they seriously disturb the proteid metabolism, decreasing 
the absorption and increasing the combustion. They are very 
rapidly absorbed and excreted by the urine within thirty-six 
hours after ingestion. 

BRO MIDES posse ss m marked degree the local irritant action 
of the mqmbers of this group. Besides, however, they produce 
a depression of the central nervous system, especially of the 
brain and cord. When given in large doses they cause a condi- 
tion of somnolence which is accompanied by great diminution of . 
reflexes so that the tickling of the throat or the irritation of the 
cornea produces no response.^ 
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Bromides are very irritant to the entire gastro-intestinal 
tract so that nausea, vomiting and even diarrhoea may follow 
their use. They are especially irritating to the stomach because 
they are therein decomposed with the formation of free hydrobro- 
mic acid and bromine. Ta ken over a long pe riod of time, they pro- 
d uce sy mptoms known as bromisni. These consist_Q l.mental 
dullness, apathy, loss of sexual powers, irritation of the gastro- 
intestinal and respiratory tracts with resulting coryza, pha- 
ryngitis and bronchitis, and also skin eruptions whirh.. may 
vary in character from papules to pustules. 

The irritation of the skin and respiratory tract is probably due 
to the excretion by these organs of an easily decomposed bromine 
compound with proteids which gives off free bromine or hydro- 
bromic acid. 

IO DIDES als o produc e local irritation. In acute poisoning, they 
give rise to few symptoms except those referable to salt action 
and to the iodine and hydriotic acid set free in the stomiach. 

When given over a long period of time they cause a chain of 
symptoms not very different from those produced by bromides 
known as iodi^x n. Prominent amo ng the sym ptoms of iodism re- 
sulting from iodides are irritations of the gastro-intestinal tract, 
nausea and vomiting, irritation of the respiratory tract, rhinitis, 
laryngitis, pharyngitis and bronchitis, irritation of the skin with 
the formation of papules, pustules and even blebs. 

The irritation of these different parts is also probably referable) 
to the excretion of an albuminous compound of the halogen which 
becomes easily decomposed with the liberation of the free iodine. 

Besides the above, we occasionally have symptoms of profound 
cachexia, probably due to the increased destructive metabolism 
(katabolism) brought about by these salts. 

They are excreted in large part by the kidneys, but also byj 
the salivary and bronchial glands whose secretions they increase.! 

SUMMARY OF GROUP kCTlOJX.— Salt action in the foreground 
producing with the easily diffusible members changes in the general 
metabolism^ a solution of tlie mucus in the bronchi and stomachy 
and an increase in the secretion of urine. While with the difficultly 
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diffusible members^ chiefly increase in the watery contents of the 
intestines and an augmentation of peristalsis resulting in purgation. 
Special effects due to the ionic constitution of the salts observed 
on the central nervous system, heart and musculature after sub- 
cutaneous or intravenous administration. 

THERAPEUTIC APPLICATION.— Some of the neutral salts 
of both subdivisions, including sodium chloride , sodium 
sulphate and magnesium sulphate are used in the treatmen t 
o f stomach catarr hs. In these conditions, they probably exert their 
beneficial influence firstly by dissolving the mucus which covers^ 
the lining of the stomach and interferes with the secretion and 
admixture of the gastric jiiice with the food; secondly, through 
their local irritant action by increasing the peristalsis of the i 
atonic stomach, thus relieving retention. 

of the small intestines and dissolving mucus which may be there, 
but as it is rapidly absorbed it does not influence the large 
bowel. 

Since the members of the sodium sulphate. group, including v -V-.^ 
sodium sulphate^ sodium phosphate and magoesium sulphate 
act on the entire gastro-intestinal tract by drawing water both 
from the large and small intestines and by increasing their peris- 
talsis through their local irritant action, they are used as purga- 
tives. In small doses, they are used to relieve constipation; 
in large ones to produce profuse watery evacuations, and thus 
to rid the intestinal tract of obnoxious material, either poisons 
from the outside or irritative products of fermentation. During 
their purgative action they draw the blood to the intestines and ^JT 
so may relieve the congestion in other organs such as the brain, 
liver, kidney, etc. By decreasing the "watery constituents of the ^'> 
blood they may help the absorption of (edemas and effusions. 

Since the members of the sbdiuin' chloride group are absorbed ^^^"^^v 
and excreted by the kidneys, they may be u sed as diuretics a nd ^T\^K^ 
because of their excretion in the bronchi, as expectorants. As ' 

a diuretic, sodium chloride has beeti used' especially in the form 
of mineral water. To increase the bronchial secretion and to 
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202 INORGANIC DRUGS. 

re nder the bronchi al ffl^^^^^ ^f,y^ tenacious, potassium iodide is 
e specially u seful. - " 

All lEe^salt s^ of the sodiuin chloride group can be used to 
increase the general metabolism. Sodium chloride in the form 
of Tnineral water is much employed for this purpose, but the 
most active members of the group on the nutrition are the 
iodides. They have been used to increase the metabolism in ^^.^^j^,^ 
practically all conditions where it is believed to be faulty, as q>.-3-X->-^ 
gout and rheumatism, but they have been found especially valuable >V^^ - 
in the tertiary and secondary stages of syphilis. They are given 
wSF 'marvelous results to remove syphilitic gummata. They 
are also employed with considerable success for simple goitr e; 
and in a number of cases, they have been found useful to remove 
lympho--sarcomatous glands and even sarcomata of internal organs. 
This action of dissolving tumors of diflFerent natures cannot 
be ^explained alone by the increased metabolism due to 
theif salt action. * Possibly part of this effect is due to the 
formation of an easily soluble and excreted iodine compound , , 
between the iodine and the proteids of the tumor. w^*-^ *^ ^ 

Potassium iodide has also been used with some degree of^^^?^''^*' •^ 
success in the treatment of arteriosclerosis and aneurysm. In ^^ . ,. 
the cases where benefit occurred it is possible that this was due ^\i\\ 
to the fall of blood pressure occasioned by the potassium 
element, and also to changes in the metabolism of the arterial 
walls. 

Brp^ddes-ftfe -used r specially te^ decrease the functional ^ •'^'^ V, 
activity of the central nervous system as in cases of nervoustiess, - ^v j,,^ ^ . . 
sleeplessness and epilepsy. In the last mentioned disease they c> <v^. 
are found to diminish both the intensity and the frequency of i^. u--^ — 
the attacks. If epilepsy is due to irritation of the cortex, this »^ ' * • 
action may be explained by the influence of the bromides in ^ ** 
depressing the motor areas of the brain. 

Potassium chlorate is used as a mouth wash and gargle in 
inflammation of the mouth and throat. There, it probably acts 
only through its salt action as a mild antiseptic and by remov- 
ing excessive mucus. 
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Potassium nitrate was formerly employed considerably, but 
now only seldom as a diuretic. 

Calcium phosphate and other phosphates were used in 
various bone diseases to replace the normal bone constituents, 
but since they are so poorly absorbed, they exert no such influence. y 

In some osseous diseases even more calcium and phosphates may {/^"^ 

be oxcreted by the feces and urine than has been given in the food. va 

_^ V r—r; MATIiklA MEUlCA.^^'^-s . ^ . ^ ^^ . — 

"""""'^ ^ rr^ .QnHiiifn CM\fMnAt^ ]3iviRiftTi- 



Sodium Chloride Division. 

Sodii Chloridum (U.S.P., B.P.), or common salt, white crystals, odor- 
less, with a salty taste. Very soluble in water, almost insoluble in alcohol. 
Dose:— 0.5 to 4.0 G. Br. (10-60 grains.) Average (U.S.P.), 16.0 G. 
[ Ammonii Chloridum (U.S.?., B.P.), white crystals, very soluble in water, 
' insoluble in alcohol. It has a cooling, saline taste. Dose : — 0.5 to 2.0 G. 
Br. (10-30 grains.) Average (U.S.P.), 0.5 G. 

Potassii Chloridum, white crptalUne body, very soluble in water, and 
practically insoluble in alcohol. l>ose : — 0.5 to 2.0 G. 

Lithii Chloridum, white crystals, very deliquescent, soluble in water. 
Dose: — 0.5 to 2.0 G. . 

Sodii Bromidum (U.S.P.,B.P.), white crystals having a saline bitter taste. 
Very soluble in water. Soluble in 13 parts of alcohol. Dose: — 0.5-2.0 G. 
(Br. 10-60 grains.) Average (U.S.P.), i.o G. 
' Ammonii Bromidum (U.S.P.,B.P.), colorless crystals, with a pungent, 
saline taste. Very soluble in water, soluble in 30 parts of alcohol. Dose : — 
0.5 to 4.0 G. Br. (10-60 grains.) Average (U.S.P.), i.o G. 

Lithii Bromidum (U.S.P., B.P.), is a white, granular salt, bitter taste, very 
deliquescent, very soluble in water and alcohol. Dode: — 0.5 to 2.0 G. Br. 
(10 to 20 grains). Average (U.S.P.), 1.0 G. 

Calcii Bromidum (U.S.P.), white, granular, having a sharp saline taste, 
and very deliquescent. Very soluble in water and alcohol. Dose : — 0.5 to 
2.0 G. Br. (10 to 20 grains). Average (U.S.P.), 1.0 G. 

Strontii Bromidum (U.S.P.). colorless, crystalline body having a bitter, 
saline taste, very deliquescent, very soluble in water and alcohol. Dose:— 
0.5 to 2.0 G. Average (U.S.P.), 1.0 G. 

Sodii lodidum (U.S.P., B.P.), colorless crystals, having a saline, bitter 
taste, very soluble in water, soluble in three parts of alcohol. Dose: — 0.5 
to 4.0 G. Br. (10 to 60 grains). Average (U.S.P.), 0.5 G. 

Ammonii lodidum (U.S.P.), colorless crystals, sharp saline taste, very 
deliquescent, very soluble in water, soluble in 9 parts of alcohol. Dose: — 
0.5 to 4.0 G. Average (U.S.P.), 0.2 G. 

Potassii lodidum (U.S.P., B.P.), colorless crystals, with a faint, iodine-like 
odor and a pungent, saline, bitter taste. Very soluble in water, soluble in 18 
parts of alcohol, 2.5 parts of glycerine. Dose: — 0.5 to 4.0 G. Br. (10 to 60 
grains). Average (U.S.P.), 0.5 G. 

Unguentum Fotassii lodidi (U.S.P.), contains 10 per cent, potassium 
iodide. 
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^ Potassii Nitras (U.S.P., B.P.), or saltpeter, colorless, odorless crystals, 
^ .Slaving a cooling, saline taste, very soluble in water, very sparingly soluble in 
- alcohol. Dose : — 0.25 to i.o G. Br. (5 to 15 grains). Average (U.S.?.), 0.5 G. 
Charta Potassii Nitratis consists of paper dipped in 30 per cent, solu- 
tion of potassium nitrate. 

Sodii Nitras (U.S.P.), (Chilli saltpeter), colorless transparent crystals 
having a cooling, saline, bitter taste, deliquescent in air, very soluble in water, 
soluble in 100 parts of alcohol. Dose: — 0.3 to 2.0 G. Br. (5 to 15 grains). 
Average (U.S.P.), i.o G. 

Potassii Chloras (U.S.?., B.P.), white crystal, saline, bitter taste, soluble 

^in 20 parts of water. Dose: — o.i to 0.5 G. Br. (2 to 5 grains). Average 

(U.S.P.), 0.25 G. __^^^ ^ ^^ ^ ^^^C^ 

Sodium Sulphate Division. ^ "^V ^^'^^ ^ .?v^- 

Sodii Sulphas (U.S.P., B.P.), or Glauber's salt, large, colorless crystals, 

/ having an intensely bitter, saline taste, efflorescent in the air, very soluble in 

water, insoluble in alcohol. Dose: — lo.o to 30.0 G. Br. (i to i 8). 

Average (U.S.P.), 16.0 G. ^ " 

A Potassii Sulphas (U.S.P., B.P.), colorless crystals, with a bitter saline 

^ taste, soluble in 9.5 parts of water, insoluble in alcohol. Dose: — 5.0 to 15:0 

G. Br. (2 to 4 3). Average (U.S.P.), 2.0 G. 

% Magnesii Sulphas (U.S.P., B.P.), Epsom salts, colorless crystals, with 

^ intensely bitter taste. Very soluble in water, insoluble in alcohol. Dose: — 

lo.o to 30.0 G. Br. (itoiS). Average (U.S.P.), 16.0 G. 
^1 Sodii Phosphas (UTS.i'.rli.P.), colorless crystals, with a cooling, slightly 
^•saline taste, efflorescent in the air, soluble in 5 parts of water. Dose: — 
lo.o to 30.0 G. Br. (i Joi5). Average (U.S.P.), 2.0 G. 
Potassii Bitartras (tTSTP!), Potassii Tartras Acidus (B.P.), or cream of 
\ t artar, c olorless crystals, having a pleasant, acidulous taste, solubfe in 201 
^ paHSot water, difficultly soluble in alcohol. Dose : — 5.0 to 15.0 G. Br. (2 to 
4 3). Average (U.S.P.), 2. G. 
Potassii et Sodii Tartras (U.S.P.), Soda Tartarata (B.P.), or Rochelle 
«A salts, colorless crystals with a cooling saline taste, effloresces in the air. 
Easily soluble in water. Dose: — lo.o to 30.0 G. Br. (§ to i S). Average 

(U.S.P.), 8.0 G. 

4 Pulvis Effervescens Compositus (U.S.P.), Pulvis Sodse Tartarats Effer- 
vescens (B.P.) or Seidlitz powder, composed of Rochelle salt, sodium bicar- 
bonate and tartaric acid. Dose: — Average (U.S.P.) one set of two powders. 
^ Magnesii Sulphas Effervescens, (U.S.P.) , white, coarsely granular salt, \t 
with a mildly acidulous, refreshing taste. Deliquescent, easily soluble in water, )^ , * ]f 
almost insoluble in alcohol. Dose: — lo.o to 30.0 G. Average (U.S.P.), ^ 
I 16.0 G. 

'' Liquor Magnesii Citratis (U.S.P.), effervescent liquid, made by mixing 
magnesium carbonate, potassium bicarbonate and citric acid, corking and 
wiring immediately. Dose : — 50.0 to 250.0 c.c. Average (U.S.P.), 360.0 CO. 

GROUP OF PHOSPHORUS. ^ ? '^-^^'^ 

YELLOW PHOSPHORUS [is the active form, for its allotropic 
modification or the red variety is inert, on account of the absolute 
insolubility of the latter in body fluids. 
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The yellow phosphorus itself is slowly absorbed on account , 

of its difficult solubility, but there is an agent in the intestinal 
tract, bile, which greatly facilitates its solution and absorption. 
It probably enters the circulation in small quantities in the form 
of vapors, but only to a small extent as it is so little volatile at the 
temperature of the body. 

On account of its slowness of absorption, poisonous symptom s 
may n ot appea r for hours or ey eg^tQi a day after it s ingestiqn . 
Th ese consist F ^^ftf a homing ^ennatiftn in. the .Qespphagu§,, 
stomach and abdomen, followed by persistent nausea, sometimes 
bloody vomiting with garlicky odor and diarrhoea. Jhey are 
followed in a few days by symptoms of great weakness, jaundice, 
distress and pain in the region of the stomach and liver, at first 
an increase, then a "decrease'lnrtTTe secretion of urine, collapse 
and death. The pulse is weak throughout the poisoning and 
there may be also hemorrhages from the nose, uterus and sub- 
cutaneous tissues. T he live r is usually, felt, much enlarged.. 
Delirium and convulsions often precede the fatal ending in 
coma. 

The gastro-intestinal symptoms are due to protoplasmic 
changes of the cells of this tract, beginning with cloudy swelling, 
then resulting in fatty degeneration. The ecchymoses and 
hemorrhages are due to degeneration of the vessel walls. The 
pain over the liver, the jaundice, the great diminution of urea 
in the urine, the appearance of leucin, tyrosin and large quantities ^ ^ '3^. ^ ^ 
of ammonia and lactic acid in this secretion are all due to inter- iv . ^jy 



^^^ 



kt 



ference with the functions of the liver on account of its destruc- v ^V^ 
tion by fatty degeneration. It is said that the autolytic proc- 
esses of the liver are increased and that these abnormal 
constituents in the urine are due to self-digestion of this 
organ. It is probable, however, that it is not the auto- 
lytic activity which is increased but the resistance of the cells 
against it which is decreased. The preliminary increase in 
the urine is due to the augmentation of urinary products, but 
the succeeding interference with this secretion is due to fatty 
degeneration of the kidneys. This widespread fatty degenera- 
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tion even attacks the vessel walls and the fibres of the skeletal 
muscles and heart. 

With this poison, the lower forms of organism and ferments 
seem to remain una£Fected, for bacteria are not killed or hindered 
in their activity. Peptic and pancreatic digestions and autolysis 
of organs go on just as well in the presence of phosphorus. 

When death takes place after a few days, it is due to the general 
destruction of the various organs and the consequent great in- 
terference with metabolism. When it occurs early in the 
first hours of the poisoning, it is then due to direct paralysis 
of the heart muscles. 

Phosphorus exerts little, if any direct effect upon the central 
nervous system, neither does it afifect the irritability of nerve 
muscle preparations. 

Given in moderately small doses over a long period of time, 
phosphorus produces besides general cachexia and fatty de- 
generation of the diflferent organs, a characteristic connective 
tissue formation which may lead to cirrhosis of the stomach, 
liver or kidneys. 

Administered in nwnute doses for a long time to young ani- 
mals, it increases the cancellous structure of bones, converts 
cartilage and soft bone into hard bone. This osseous formation, 
as well as that of connective tissue, is probably due, at least 
in part, to a special stimulant action of phosphorus upon 
the cells. W hen its fumes are inhaled over a period of J? 
time, as by workers in match factories, besides cachexia, gastro- 
intestinal disturbance, anaemia and slight jaundice, marked 
evidences of its special action on bones may be seen. These, 
which are only observed when there are carious teeth, consist 
of necrosis of t he jaw, leading to pus formation and throwing oflf 
of sequestra which, however, may heal perfectly with the for- 
mation of new bone. 

In small doses in man phosphorus has been found to increase 
the number of red blood corpuscles, due to a stimulation of the 
bone marrow, but in poisonous quantities it destroys red blood 
globules in most animals. It circulates through the blood, acts 
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in the body as such, and is not transformed into phosphuretted 
hydrogen. It is excreted partly as such by the lungs, partly 
as a proteid compound and to only a small extent as phosphates 
by the urine. ^^oA. 

Since phosp hates are _non-ppis,Qa.Q.as in the .intestinal tract, y^.v^^ 
various oxidizing agents are given as antidotes in phosphqrus -^^V^ *^ 
poisoning to oxidize the latter to phosphates. Some of these are 
potassium permanganate, hydrogen peroxide and turpentine; 
although these remedies are not as a rule very successful. Copper 
sulphate is also used because it produces an insoluble compound, 
but as this is again readily decomposed, it should be rapidly re- 
moved by emesis or purgation. 

PHOSPHURETTED HYDROGEN or PH3, is a colorless gas with 
the odor of garlic, which was formerly described as having the same 
action as phosphorus and in fact some authorities believed that 
the latter acted in the body only after transformation into this gas. 

Phosphuretted hydrogen does not have the identical action 
of phosphorus, although it is exceedingly toxic and produces 
death quickly in doses of 0.002 G. in rabbits. Its action is 
chiefly on the central nervous system, heart and gastro-in- 
testinal tract. After a stage of vomiting and diarrhoea it kills 
by paralysis of respiration and circulation. 

SUMMARY OF GROUP ACTIOJX. —Absorpiion di§cult, hut may V--^^''^ * ' 



be aided by bUe. When large quantities absorOea^yaPtd 'death ' '\^^^\^^ 
due to paralysis of the heart. In slew poisoning, extensive fatty 
degeneration of all parenchymatous organs, including liver, kidney, 
heart, skeletal muscles and arterial walls. At first vomiting and 
diarrhcea which becomes bloody. Urine diminished and contains^ 
amido acids, ammonia and but little or no urea. Delirium and con- 
vulsions precede death in coma. 

THERAPEUTIC APPLICATION.— Phosphorus has been used 
in various nervous aflFections and anaemia. Its chief field 
of application is to harden bone in diseases attended by a 
softening of these organs as rickets and osteomalacia. Caries 
and ununited fractures are sometimes treated by the administration p 
of phosphorus internally. ^ eU-^wn^i^ v.,i — ^^ v^^UVt, i * ^<\ ^\\* 
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MATERIA MEDICA. 

Phosphorus (U.S.P., B.P.), translucent, colorlefe, or slightly yellowish 
waxy mass which emits fumes with a garlicky odor. Very soluble in carbon 
disulphide, sparingly soluble in alcohol, ether, fats, ethereal oil and bile, 
but almost insoluble in water. It emits luminous vapors in the dark and 
catches fire spontaneously. Dose: — 0.0005 to o.ooi G. Br. {^ to jh grain). 
Average (U.S.P.), 0.0005 G. 

«l Pilulffi Phosphor! (U.S.?.), each pill contains 0.0006 G. of phosphorus. 
Dose:— I to 2 pills. Average (U.S.P.), i pill. 

Oleum Phosphoratum (B.P.), contains i per cent, phosphorus in oil of 
almond. Dose: — 0.005 to o.oi c.c. Br. (J to iV »n)- ^^ 

GROUP OF SULPHUR AND SULPHIDES. ^^>> 

This group contains SULPHUR, HYDROGEN SULPHIDE and 
the ALKALI SULPHIDES. 

SULPHUR itself has no action whatso ever, as it is insoluble in 
the fluids of the b ody and is consequently not absorbe d. When 
g iven by the mouth or, .appli£d locally in t he form of oin tment s^ 
it is slowly transformed with the formation of hydrogen sulphide 
and alkali sulphides soThat its action is entirely dependent upon 
these. 

In the ga stro-intestinal tract, their irritant eflFect causes an 0/5 W14V-- ^ 
increased peristalsis with mild purgation. The stools are as a "-*-'-VHf *^ 
rule mushy and seldom liquid because the sulphides which are .JYj^,..,j^^ . 
the active agents are formed very slowly from sulphur. £>n the 
skin in the form of ointment the latter acts as a stimulant and 
also a ^an antiseptic and parasiticid e. 

HYDROGEN SULPHID E producesjnarkedJafcjUJxritant aCj 
tion which^ when inhaled, may lead to burning of the eyes 
with formation of tears, running of the nose, pharyngitis, bron- 
chitis and even oedema of the larynx. 

Besides the local irritant effect, this gas produces severe con- 
stitutional poisoning referable to an action on the central 
nervous system. In fact, one part in 5000 of air may 
produce alarming effects. 

After it is inhaled in sufficient quantity, it produces narcosis 
due to a depression of the brain and death from paralysis of re- 
spiration. In some cases death takes place almost immediately. 
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while in others, it succeeds after a few hours of narcosis and is 
frequently preceded by violent convulsions. The latter may 
occur in both mammals and frogs and are probably due to irri- 
tation of the brain, at least in the warm-blooded. 

Workmen in sewers or chemists in laboratories occasionally 
show mild symptoms of hydrogen sulphide poisoning: these 
consist chiefly of dizziness, headache, somnolence and general 
weakness. 

After administration by the mouth, it is only absorbed slowly 
and since it is rapidly oxidized to sulphates enough is never present 
in the blood at one time to produce severe poisoning. A small 
amount, however, is excreted as hydrogen sulphide by the 
breath, and imparts to the latter a disagreeable odor. It is a 
strong protoplasmic poison and easily kills the lower forms of 
organisms both vegetable and animal. 

The ALKALI SULPHIDES produce the same eflFects as hydrogen 
sulphide, but m adSition they are also strong alkaline caustics. 
They dissolve horny tissues, especially the upper layers of 
epidermis and the hairs. Large quantities injected intraven- 
ously transform haemoglobin to sulpho-methaemoglobin, a com- 
pound which imparts to the blood a dark brown color with a 
greenish hue. 

They depress the central nervous system just as hydrogen • 
sulphide and after narcosis and convulsions produce death from 
paralysis of the medulla. They, however, do not seriously affect 
the heart. Like the latter, they are chiefly oxidized to sulphates 
and excreted as such by the urine, yet a small portion leaves by 
the lungs in the form of hydrogen sulphide. 

SUMMARY OF GROUP ACTION.— L(?ca/ caustic, irritant and 
antiseptic action. In the intestines cause laxative effect. On skin f 
produce stimulation and kill parasites. Nearly all the central \ 
nervous system depressed and death due to medullary paralysis. 
Convulsive centres in brain may be stimulated. 

THERAPEUTIC APPLICATION.— Sulphur itself is used inter- 
nally as a laxative in piles y constipation, etc., on account of the local 
irritant action of the hydrogen sulphide and alkaline sulphides 
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evolved. It is, mild because these are formed but slowly 
and, therefore, it produces only s oft mushy stools , but not 
violent purgation. 

It is used locally in the form of an ointment, as an antiseptic 
against scabies and other skin parasites, also as a stimulant in 
indolent forms of dermal affections. 

Potassium and calc imn sulph ides are jised jnainly as £x- 
temal cau stics. The latter are sometimes used internally for cer- 
tain skin diseases. Both are employed in preparations used for 
removing superfluous hair. 

Hydrogen sulphide was formerly injected into the rectum for 
pulmonary tuberculosis with the hope that during the excretion 
by the lungs it would kill the organisms. This method of treat- 
ment has not proved successful and is exceedingly disagreeable. 
Xt is used externally in the form of sulphur baths for riwaottfl^m 
and other chronic diseases. There, it acts purely as a local 
irritant as well as when taken internally. 



MATERIA MEDICA. 

^ Sulphur Sublimatum (U.S.P.. B.P.). or sublime sulphur, fine, yellow 
powder, having a slight odor, insoluble in water, almost insoluble in alcohol, 
1 but soluble in benzine. 
«.^ Sulphur Prfficipitatum (U.S.P., B.P.), or precipitated sulphur, fine, 

amorphous powder, lighter than the above. Same properties. 
V Sulphur Lotum (U.S.P.), or washed sulphur, fine yellow powder, same 
— '^ properties as the above. Dose: — Of sulphur i.o to 5.0 G. Br. (15 to 45 
grains). Average (U.S.P.), 4.0 G. 
Unguentum Sulphuris (U.S.P., B.P.), contains 15 per cent, sulphur. 
Calx Sulphurata (U.S.P., B.P.), contains about 60 per cent, calcium sul- 
phide. It is a pale, greyish powder, with a faint odor of hydrogen sulphide, 
having an alkaline taste. Gradually decomposed by exposure to the air. 
Very slightly soluble in water, insoluble in alcbhol. Dose : — 0.005 to 0.05 G. 
Br. (A to I grain). Average (U.S.P.), 0.065 G. 

Potassa Sulphurata (B.P.), or liver of sulphur, composed of a mixture of 
potassium sulphide and potassium hyposulphite. It consists of irregular 
pieces of a liver-brown color which absorb oxygen and carbon dioxide on 
exposure to the air, and change to a greenish -yellow, and finally to a greyish 
mass. It has a faint odor of hydrogen sulphide, and a bitter, alkaline taste. 
It is soluble in 2 parts of water. 

Sulphuris lodidum (U.S.P.), brittle masses, greyish-black color, with a 
metallic lustre, having the odor of iodine and an acrid taste. Almost insoluble 
in water. Dose: — 0.05 to 0.2 G. 
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COMPOipfDS OF HEAVY METALS. , , ;.».,: 

When solutions of the heavy metals are broug ht into contact 
with albumins, they form to ge the r a precipitate of the latter. d^-W-X 
With somej as copper and zinc, this precipitate is tough, dense ^l]^' y^j^ 
an J Insoluble; with others, as mercury, arsenic and gold, it is 
less tough and easily redissqlved Jn j-SL^eiices&Qf .alhuxniai. 

Those metals which f orm insoluble alburairates^ohlx dgstcoy 
the cells in strong solution by coagulatin"g their albumin and, there- 
fore, act as superficial caustics7'5utTn dilute solution they are 
powerfuLaslljngerits. On the other hand, those which form sol- 
uble compounds with £roteids penetrate deeply into the^tissue 
and form deep caustics, but not astringents. 

Although t he main part of the action of a metallic salt is due to 
the dissociated metal or metalic oxid e ions, yet the salts with 
the stronger acids owe a part of their action to the dissociated 
acid ions and some, as bismuth subnitrate, owe the main part to 
the acid constituent. 

The salts of the metals, with some of the organic acids and other 
compounds which are difficultly dissociated, have very weak 
action, while those in combination with strong acids, as nitric, 
hydrochloric and sulphuric, may act as strong caustics, partly 
on accoimt of the strength of the liberated acid and partly be- 
cause these compounds are easily dissociated. 

All metallic salts are antisept ics. This action is mainly due to 
the affinity oi the metal for the albumin constituent of bacterial 
cells. 

With few exceptions, metals are difficultly absorbed from the \ ^ 
gastro-intestinal tract; so that poisoning after the ingestion is due 
to inflammation or corrosion of the aUmentary canal. The fol- 
lowing exceptions are arsenic which is absorbed and which 
causes both severe, acute and chronic constitutional symptoms, fv d \ ' 
lead and" mercury' which" 'caiTproauceT' after their absorption, _. 
marked subacute and chronic constitutional symptoms. The 
others are absorbed in traces, but not in sufficient quantities to 
give rise to general symptoms. 

'".-'^C. ... . DWaeti by GOOgle 
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T he metals are slcrwh excreted by the gastro-intestinal mucous ^^;^j^^\'^, 

\y^ memhranes^ livpr s\ j\<] k iHnevs as albuminates. They may as ?Xvl!"x*ir^ 

y*'^\v*^ copper and silver become stored up in organs for life. ^ 1W ^**'*«*• 

y}v^ When inje cted directly into the circulation in the form of double ' '^ * * V^juv - 

cjt^ '^ salts or soluble albuminates, all metals produce gastro-intestinal >♦ X^-J^ < <i 

^,^>^^\>^ symptoms', also stimulation or depression of the central nervous v-v* ail**.- . 

>> '^ ,.» ^^ system and heart, and irritation of the excretory organs which are ' " " •- 
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GROUP OF ALUMINUM. ^ -^v^o ' * -^ 
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Although not a heavy metal, ALUMINUM is best grouped in 
K ^.\^ this series on account of its pharmacological action. 

V,vwV'*<V W hen brou gh t in con tact with a denuded surface or with a 

mucous membrane, aluminum preparations precipitate a tough 
la^er of aluminum albuminate; thus they act strongly as astrin- 
gents, i. e., they check secretions and contract the vessels. " 
Like all agents of this class, if applied in too concentrated form 
or over a prolonged period of time, they produce irritation and in- 
''*''^* flammation. 

The poisonings 2iiter^ ingestion by the mouth, is due only to the 
local irritant action upon the mucous membranes of the gastro- 
intestinal tract and consists of symptoms of gastro-enteritis. 
Aluminum salts are not absorbed by the stomach and intestines 
so that they do not produce constitutional poisoning even after 
taking internally for months. They are never found in the urine 
and cause no change in the metabolism. 

When given subcutaneously or intravenously in the form of ^\-^-^*y 
double salts, aluminum does not produce any symptoms before ^"^ V^'^ 
three or four days. These consist of great weakness, tremors, 
clonic convulsions, then paralysis of the limbs, somnolence, albu- 
minuria, vomiting and great loss of weight, at first obstinate 
constipation, usually followed just before death by diarrhoea. 

The symptoms are due to a stimulation of certain parts of the 
central nervous system followed by paralysis of the same, secon- 
dary to a degeneration of the nerve cells and fibres of the medulla 
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^ and cord and to the irritation at the places of excretion, the gas- 
tro-intestinal tract and kidneys. Both these and the liver may 
also show signs of faity degeneration, 

T OT, like a luminum, is not absorbed from theunbroken mucous 
membrane, and has'Tio" constitutional action after internal ad- 
nSnistfationr When given intravenously or subcutaneously in 
the form of double salts, it causes, in two to three days, symp- 
toms of general weakness; then convulsions, vomiting, diarrhoea 
and death follow in two or three more days from paralysis of the 
central nervous system. Tin poisoning in man is imknown, 
therefore there is no danger in the use of kitchen utensils made 
of this metal. 

MOLYBDEN, TUNGSTEN, VANADIUM, BERYLLIUM and 
URANIUM induce only the ordinary metallic poisoning in ani- 
mals. In addition uranium causes glycosuria and diminution in 
bodily oxidation. 

SUMMARY OF GROUP ACTION.— 5/r(?»5 local astringetU effect 
due to the formation of insoluble compounds with proteids. Not 
absorbed by the gastro-intestinal tract. No constitutinal poisoning 
after administration by this channel. After intravenous injection 
symptoms of paralysis of central nervous system due to degeneration 
of the same and also irritation and degeneration of the gastro-intestinal 
tract where aluminum is excreted. 

THERAPEUTIC APPLICATION.— The main us es of aluminum W^^.^^ 
preparations are as astringents^ hemostatics jind antiseptics oyer ii\.*^'*'>i 
wounds and inflamed mucous membranes, as those of the vagina, 
urethra, rectum, mouth, and pharynx. 

Alum and aluminum hydrate are sometimes used internally in 
small doses to check diarrhoea, and in large ones as emetics. 

Jy^ MATERIA IffiDICA. ^ 

(^ Alumen (U.S.P.,B.P.), or aluminum and potassium sulphate, or alum color 
^•less crystals, having a sweetish and strongly astringent taste. Soluble in 9 
parts of water, insoluble in alcohol. Used externally in J to 3 per cent, solu- 
tions. Dose:— 0.3 to I. oG. Br. (5 to 15 grains). Average (U.S.?.), 0.5 G. 
Alumen Ezsiccatum (U.S.?.), or burnt alum. White granular powder, 
without odor, but with a sweet astringent taste, and hygroscopic in the air. 
Slowly soluble in 20 parts of water. Dose: — 0.3 to i.o G. 
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Alumini Hydras (U.S.P.)> & white, amorphous powder, odorless and taste- 
less, permanent in the air, insoluble in water and alcohol. Dose: — 0.3 to 
a i.o G. 

Altimini Sulphas (U.S.P.). white, crystalline powder, without odor, with 
I a sweetish astringent taste. Soluble in 1.2 parts of water, almost insoluble 
in alcohol. Used externally in } to 3 per cent, solution. 

Alumini Chloridumy white crystals, soluble in water and alcohol, hy- 
groscopic and unstable, liberates hydrochloric acid. 

Alumnol, betanapthol disulphonate of aluminum, white powder, soluble in 
water, used in J to 3 per cent, solution. 

GROUP OF COPPER AND ZINC. 

Locally upon mucous membranes or denuded surfaces, solu- 
tions of COPPER and ZINC form a superficial layer of difl&cultly 
soluble albuminous compounds and, therefore, act as astringent s. 
The salts with the stronger acid which are easily dissociated 
act in g reate r concentration as irritants and caustics . 

Both the sulphates of copper and zinc have a strong local action 
but the chlorides of both are still more active and especially 
that of zinc. On the other hand the albuminous combinations 
of these metals and the oxide and carbonate of zinc which 
are soluble with difficulty, have a much less marked local effect. 

After internal administration of large doses of. soluble salts, 
the symptoms are those of gastro-intestinal irritation, i. e., 
vomiting, purging which may be bloody, and violent pain in 
the abdomen. Death takes place in collapse from the severity 
of the inflammation of the alimentary canal, and the mucous mem- 
brane of the latter shows great congestion and ecchymoses. 
With moderate doses, however, these serious symptoms do not 
occur, especially with sulphates as they cause emesis before in- 
flammation begins and are quickly removed. This^ vomiting 
which is almost constant is due to direct irritation of the gastric 
mucous membrane because it does not occur after subcutaneous 
administration. 

Although the salts of both copper, and zinc are absorbed by 
the stomach and bowels, vet thev n p.vp.r pmdurp. rnnstitutional 
poisoning after ingestion as they are rapidly removed from the 
blood by different parenchymatous organs, especially the liver, 
but also the kidneys, spleen and thyroid, and this takes place 
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quicker than the absorption which diminishes in proportion to 
the size of the dose. A certain qua ntity of copper may remain 
s tored in th e livj^r for many years and in fact7it is ofteiTrcgarded 
as a normal constituent in minute quantities. 

Both metals are excreted by the bile, urine, salivary, gastric 
and intestinal secretions; copper is chiefly eliminated by the liver 
and kidneys while zinc prefers the alimentary tract. 

Administered subcutaneously or intra venously as_ double coiji- 
pounds, they pro du£s paralysis of the central nerY ous syfi^*^^, 
heart and striated muscles. Copper acts much more energetically 
on the two latter but zinc, on the other hand, depresses more 
the former. Both form special compou nds jyit h the_h«moglo- 
bin of the blood called cupro-haemol and zinc-haemol. In fact, in 
some of the lower animals copper is foimd normally instead of 
iron combined with their blood coloring matters, and in most 
animals, it is found in traces as a normal constituent of the liver. 

If death does not take place immediately from the action on the 
vital organs, irritation of the excretory channels, as the gastro- 
intestinal tract and kidneys, may be observed, and with zinc, 
vomiting may even occur after subcutaneous administration 
on account of the inflammation of the stomach resulting from 
the metal there excreted. 

No true chronic constitutional poisoning oc curs from 
either metals even if the dose ingested is large. The only 
symptoms observed are those referable to long continued irri- 
tation of the gastro-intestinal tract and consist of a decrease 
of appetite, nausea, vomiting and diarrhoea. Sometimes thes e 
have been seyi in workmen in^ brass factories and in other in- 
dividuals after eating canned peas or beans containing copper 
to preserve the green color of the chlorophyl. From inhaling the 
dust of either metal occasionally, laryngitis, pharyngitis and 
bronchitis may be produced. In people work l4g with 2Ju.c 
sometrmes a_ strange comdition.. ^called brass founder^s ague 
develops which consists of soreness of the chest, coughing, 
general malaise, pain throughout the body, and also chills fol- 
lowed by a rapid heart beat. The patient after breaking out 
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into perspiration goes to sleep and wakes up perfectly well. 
Copper often imparts a greenish tinge to the hair, skin and 
gums of workers. 

Some plants as * grape-vines are benefited by the application 
of copper. On the other hand, many lower forms as bac- 
teria, tubifex and tadpoles are killed by a very minute amount. 
Copper is said to be a good antiseptic in less than i per cent, 
solution. 

Cadmium salts differ but little from those of zinc in their 
action. 

SUMMARY OF GROUP ACTION.— /» dilute solutions, astring^ 
ent action, hut in concentrated fornix caustics. Internal administration 
gives rise to vomiting and at times to gastro-enteritis but never con 
siit utional poiso ning. Absorbed slowly by alimentary canal and 
separated from the blood by liver, spleen, kidneys and thyroid. 
Form compounds with h(Bmoglobin. After intravenous injection, 
paralysis of centrdjiervous system, heartjind muscles. Poisonous 



•VK* ^ many lower forms, therefore, antiseptics. ^^ *^Cju. 
^ THERAPEUTIC APPLICATION.— Salts of copper and zinc ar& >^.*^^b 

used in dilute- solutions mainly as astringents';'7i€mostcUicssLnd. 



antiseptics "over inflamed mucous nEiubfanes and denuded 
surfaces, especially in_ gonorrheal inflammations of the urethra 
and vagina. 

They are employed in concentrated solutions or in the solid forms 
Sisjauslics over exuberant granulations and to destroy new growths. 
Zinc chloride, which is often one of the main constituents in so- 
called "cancer cures,'' has now been used with a good deal of 
success in legitimate practice as a caustic to treat cancer of the 
neck of the uterus. It does not produce a cure but may prolong 
life. 

Zinc and copper sulphate were used in the past in small doses 
as astringents in diarrhxa, but have nowadays been replaced by 
the newer tannin preparations. 

Thej. were afso employed in large doses on account of their 
irritant action as emetics, but have been superceded by 
apomorphine. 
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MATERIA MEDICA. 

* Cupri Sulphas (U.S.P.,B.P.)f blue vitriol, transparent blue crystals, with a 

^ nauseous metallic taste, soluble in a.6 parts of water, al most insoluble in 
alcohol. Used externally in ^ to i per cent, solution. Dose : — o.i to i.o G. 
Br. (^d^^aSi^is). Average (U.S.P.), astringent o.oi G., emetic 0.25 G. 
Zinci Sulpnas (U.S.P.,B.P.), white, odorless crystals with an astringent, 
metallic taste, soluble in water, insoluble in alcohol. Used externally in 
tV to } per cent, solution. Dose: — 0.5 to 2.0 G. Br. (3-30 grains). 
Average (U.S.P.), i.o G. 
Zinci Chloridum (U.S.P.,B.P.), white granular powder, intensely caustic 
- properties, very astringent metallic taste, very deliquescent, very soluble in 
^\ water and alcohol. 

^ Liquor Zinci Chloridi (U.S.P.,B.P.), contains 36 per cent, by weight of 
chloride of zinc. 

Zinci Oxidum (U.S.P.,B.P.), amorphous white, tasteless powder, insol- 
uble in water and alcohol. Dose, Br. (2-10 grains). Average (U.S.P.), 
0.25 G. 
N^ Ung^entum Zinci Oxidi (U.S.P.), contains 20 per _ cpj^f . and Unguen- 
tum Zinci (B.P.) contains 15 per cent, of zinc oxide. 

Zinci Acetas (U.S.P.,B.P.), white crystals, having a faintly add odor and 
astringent, metallic taste. Soluble in 2. 7 parts of water, in 36 parts of alcohol. 
Dose, Br. (i-^^jmiins). Average (U.S.P.), 0.125 G. 

Zi nci Valera s~(U.S.P.), Zinc Valerianas (B.P.), white, pearly scales with 
the o<lor 01 VAerianic acid, and a sweetish, astringent, metallic taste. Sol- 
uble in 100 parts of water and 40 parts of alcohol. Dose: — 0.05 to 0.3 G. 
Br. (i^egins). Average (U.S.P.), 0.125 G. 

GROUP OF BISMUTH.^*jJXr^j^..^kat^, 

Almost all the salts of BISMUTH used in medicine are insolu- 
ble in water, but some of these become gradually decomposed in 
contact with the tissues of the body upon which they exert an 
as tringent action , both in virtue of the metallic and of the acid 
constituents. The most com monly used compound of bis muth, 
the subnitratej ^usesthis^astringent^ effect chiefly^ throu^ the 
liberated nitric acid which is even forjned in watery suspension 
without contact with living tissues. The decomposition is slow, 
therefore the action is mild and prolonged. 

Insoluble bismuth preparations are only slowly absorbed from 
the gastro-intestinal trac t so that constitutional pnisnning (]ne9. 
n ot occur after ingestion. Being insol uble an d^ ^Iof^ <^^'^- 
sociatedj^jh£y..i:aJl hardly be given in.. concentration great 
enough by the mouth to cause gastro-intestinal jrritation. The 
most that they produce is constipalion and black stools. The 
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latter conditiojOr is <i«e-te-the formation of the sulphide and 
oxide of bismuth. 

Numerous cases of poison ing formerly reported after the . \).^*-^ 
internal administration of. bismuth pifiparationa... have been ^\ ^i^^"^^ 
founcT to be due to arsenig.and lead'Xvhich these may contain. 
The bad odor , o f the br eajh^ which they cause is due to traces of 
tgUurium. When applied to wounds or to serous surfaces, 
absorption seems to be better and constitutional poisoning has y^A^^j^ 
occurred occasionally in human beings. l£ consists of inflamma- (j^^^^^^j^^,- 
tioh of the entire alimentary tra^t, stomatitis, ulceration and ^)^A»-^'V<r a^:> 
swelling of the gums and tongue, pharynx, oesophagus, marked \t 6— 
inflammation and even ulceration of the stomach and especially w-^(>'^^^ 
of the large intestines and coecum, also albuminuria, due to 
inflammation of the kidneys. On account of these conditions, 
there is pain on swallowing and also tenderness of the abdomen, 
and colic, vomiting and diarrhoea, as after any gastro-intestinal 
irritation. 

The alimentary canal, particularly the large intestines and 
coecum an'dTh'e kidneys are especially prone to the poisonous effects 
of bismuth, because they are its chief organs of excretion. Yet 
a certain amount is separated by the liver and stored there for a 
time. This may explain the absence of poisoning after inges- 
tion. 

When double salts of bismuth are injected subcutaneously^ 
and intravenously in sufficient quantities, the symptoms are those 
at first of stimulation of the cor(i. an d me dulla, attended with 
convulsions, succeeded by paralysis of these parts and death due 
to respiratory and heart failure. 

The injection of repeated small doses in animals produces 
the same subacute or chronic poisoning seen in man after acci- 
dental absorption. 

TE LLURI UM and SELENIUM have in general the characteristic 
action of the heavy metals. They produce by subcutaneous 
injection, irritation of the gastro-intestinal tract and kidneys, 
and paralysis of the central nervous system and heart. When 
taken internally even in traces th ey i mpart to the, breath a 
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garlicky odor . The salts are reduced in the body to the metallic 
state and then combined with methyl in the form of volatile 
odorous compounds which are excreted by the lungs, kidneys 
and intestinal tract. 

Tellurates paralyze the ending of the sweat glands like atro- 
pine and agaric acid. 

^ SUMMARY.OF GROUP ACTION.— Insoluble salts become gradu- 
ally decomposed in contact with living tissues and by virtue of both 
{ the basic and acid ions act as astringents and antiseptics. Almost 
j unabsorbed by mouth, therefore, no poisonous action even with 
large internal doses. Absorbed much more readily from serous 

1 surfaces as joints, and symptoms of marked gastro-intestinal and 
renal irritation may ensue because of excretion by kidneys and ^^^v*-*^^-^^ 
bowels. When injected into circulation, produce first stimulation then ' ';*'^ ^ 
depression- of the central nervous system. Death results from 
paralysis of respiration and circulation. 
\ux :^U ^ THERAPEUTIC APPLICATION.— Bismu th subnitrate is used 
-'^'t-JL chiefly in ulcerative conditions of the stomacITand intestines and 

the good effect in sucjx ^oses is due to the astringent plus the^sj v«t^v 
protective effect. "^he latter comes from the formation of a ^-^^ v^^^. 
coating over the ulcer, by virtue of the insolubility of the drug. 
It has been also employed for ulcerative lesions of the skin. 

It is used as an astringent in catarrhal inflammcUions of prac- ,^ w 

tically all mucous membranes as those of the urethra, vagina ^. "^^^^v^ 
^^ • and gastro-intestinal tract and is of great value in arresting v; , . . 
diarrhcBa. 



•Vl 



.MiC. 







Or' 



The subnitrate, but especially the other salts of bismuth with > ^>^^<. 
antiseptic radicles as napthol, phenol and salicylic acid are used 
as disinfectants of the gastro-intestinal tract. 



A 



MATERIA MEDICA. , . . 

Bismuth! Subnitras (U.S.P.,B.P.). white, heavy, odorless, tasteless •\\.^^ 

powder, insoluble in water and alcohol. It becomes gradually decomposed (uW..-u.V 

in watery suspension with the liberation of free nitric acid. Dose: — 0.5 ^.^^JJ^, 

to 3.0 G. up to 30.0 G. in 24 hours. Br. (5-30 grains). Average (U.S.P.), . * . "" '*, 

0.5 G. V-*^^u';^ 

Bismuth! Subcarbonas (U.S.P.,B.P.), white, heavy, odorless, tasteless 
powder, insoluble in water and alcohol. Dose: — 0.5 to 3.0 G., up to 30.0 
G. in 34 hours. Br. (5-30 grains). Average (U.S.P.), 0.5 G. 
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220 INORGANIC DRUGS. 

Bismuthi et Ammonii Citras (U.S.P.). white scales, with a metallic taste, 
very soluble in water, soluble in alcohol. Dose: — o.i to 0.3 G. Average 
(U.S.P.)» 0.125 G. 

Bismuthi Citras (U.S.P.). a white powder, insoluble in water, and alcohol. 
Dose:— 0.05 to 0.2 G. Average (U.S.?.), 0.125 G. 
A Bismuthi Subgallas (U.S.P.), or dermatol, yellow, odorless powder, in- 
soluble in water and alcohol. Dose: — o.i to 0.2 G. Average (U.S.?.), 
0.25 G. 

Bismuthi Subsalicylas (U.S.P.), Bismuthi Salicylas (B.P.)> cream colored 
powder, insoluble in water and alcohol. Dose: — 0.5 to 3.0 G. up to 30 G. 
in 24 hours. Br. (5 to 30 grains). Average (U.S.P.), 0.25 G. 

Bismutose (bismuth albuminate), white, insoluble powder without odor 
and taste. Contains 22 per cent, bismuth. Dose: — i.o to 2.0 G. 

Bismon (colloidal bismuth). Compounds of lysalbinic and protalbinic 
acids with oxides of bismuth. Soluble in hot and cold water, giving yellowish - 
red opalescence. Contains .25 per cent, bismuth. 

Xeroform (bismuth tribromphenol), yellow powder containing 60 per cent, 
bismuth, insoluble in water. Dose : — 0.5 G. 

Orpholum (bismuth betanapthol), greyish powder with unpleasant taste 
and odor of napthol, containing 74 per cent, bismuth. Dose: — i.o G. 

GROUP OF LEAD. l^^l^C^^^^ 

LEAD is one of the few n^ ftalg wbirb fmdurp^ rnnxtitutinnf^ i^^J^U. 
s ymptoms ^ff^r ifff^tja^ ^^^^^iai^^fj^ These are always chroni c ^' 

in nature, because they are due to the pg;adual accumula tion 
of the metal in the system on account of its more rapid 
absorption than excretion. They result as a rule from the 
administration of small doses of any lead salts over a certain period 
of time, and but rarelv follow t he i ngestion of one large^.dQ^. 

Thp ybsorpHftflj althnngK clnw i<^ j^^^^ yy^pfH fVian fliQt of EHy 

other metal, except mercury. Even the most insoluble sulphate 
and metallic lead become slowly dissolved and absorbed by the 
alimentary canal. The latter is probably the chief channel of 
absorption although wounds and mucous membranes of the 
urethra and vagina may take up enough to cause a constitutional 
action. The unb ^r?kf^ '^^'" prnhaKly H^^^l net-absorb Jead 
preparations and the poisoning seen in painters is due to handling 
food with uncleanly hands and also to the entrance of the lead 
paint into cuts or abrasions. 

Locally applied in not too concentrated form to abraded sur- 
faces or mucous membranes, solutions of lead salts, as the acetates, 
form a dense precipitate of albuminate and thus act as^as trin- 
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prftn^gfinH HftmQgtflHrfi. On account of their affinity for albumin^ 
they act as antiseptics but not as much as many other 
metals, probably because the lead ions are not so poisonous to 
lower forms. Concentrated solutions of easily dissociated 
lead salts act as irritants but rarely as caustics. 

Large doses given by the mouth produce the ordinary syn^.- 
toms of gastro-enteritis consisting of nausea, vomiting, pain in 
the bowels, diarrhoea and at last collapse. The vomiting and 
diarrhoea may be profuse and blop dv. Occasionally chronic 
poisoning has resulted in persons who reh^vered from the acute 
inflammation of the alimentary canal. ^^^-^ 

Small doses given over a long period of time produce a 
chronic condition of poisoning characterized by irritation of the 
alimentary canal, kidneys, central and peripheraL .i^^ryPiis 
and muscular systems. These symptoms of stimulation are fol- 
lowed by depression and degeneration of all those different 
organs. It also* produces changes in the^blood resulting in an- 
aemia and in the general metabolism causing gout. Among the first 
symptoms of chronic lead poisoning are those referable to 
the gastro-intestinal tract. It is not surprising, as this tract 
comes most in contact with the metal, both during absorption 
and excretion. It leaves the body by the saliva, bile, intestinal 
mucous membranes and kidneys. These symptoms consist of 
a me tallic taste in the m outh, fe tid br eath, sometimes a blue line 
on_the_gums, loss of appetite, nausea, vomiting_tenderness, of 
the abdom en y an d characteristic attacks of colic s usually 
accompanied with constipation, rarely with diarrhoea. 

The effect on the mouth is due to_ i^s_excretion by the saliva. 
The gastric symptoms result from the local action of lead on the 
stomach mucous membrane. The latter may even at times show 
fatty degeneration and connective tissue proliferation. 

The colics are paroxysmal, very severe, a nd_o_ften_ jelieved 
by firm pressure an d ^[^^t];Q]mg' They are due mainly to a 
powerfuj_jpasmodi c contract ion of^ the smpoth_ muscles, of the 
intestin es dependent upo n the stimulation of their nerve supply. 
The fact that they are relieved by atropine supports this view. 
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On account of the contraction of the intestines, the vessels of 
the 7plancHnic'nfTtf'2ire squeezed so that they hold less blood and, 
thereforej'the general blood pressure rise^ Either due to this 
increased pressure in the arterial system or- to direct action of the 
lead on the vessel parenchyma, arierio-sclerosis often results from 
chronic lead poisoning. T he kidneys , which excret^ part of_ 
the lead, also undergo degeneration mainly of a mixed paren- 
chymatous and interstitial type. 

The brain at ti mes shows changes^ sometimes of stimulation, 
as sleeplessness, headaches, epil eptic and rhnreiform sei zures, 
ymaniacal delirium, hallucinations, sometimes symptoms of de- 
vjL ' ^pression, as great weakness and stupor. 

The peripheral nerves also show signs of irritation in th e 
^rm of severe lar^cip^ting p aing about the. joijU s. The long- 
continued inflammation of the peripheral nerves leads to their 
degeneration and paralysis. It is especially apt to affect those j*V^Y^"' " 
going to the extensors, so the characteristic ^^ wrist-dro g" (inability '^"**"*^f^. 
to hold up the hand), is often seen resulting from paralysis of the 
extensors of the arm which are affected sooner than the flexors. 
Anaesthesia of the skin occurs from degeneration of the sensory 
nerves. Blindness occasionally results from optic atrophy. 
Deafness which sometimes occurs is probably also due to changes 
^^ in the specific nerve of hearing. 

^^ ,'} ^\^ • 'T he musc les ^Iso ^firoTPf nfff^rtH ^"^ lose the irritab ili t y 

^^ to ind uced currents but react more strongly to direct ones^ thus 

showing the reaction of degeneration. 

^^! When suitable preparations of lead are injected into the cir- 

f-r^ ' j^ culation of animals, the symptoms are referable to many of the 

'^ ^ ^ ^ organs which are affected in human beings in chronic poisoning. 

^ ^ y They consist of irritation of the gastro-intestinal tract with the 

^^^^^ ^ • characteristic colics, muscular paralysis and the cerebral changes 

},\,^c^^tA giving rise to tremors, epileptiform convulsions and also mental 

-^^-^ ' apathy. 

'>-|'V^ Acute poisoning from lead is treated by neutralizing the 

poison in the gastro-intestinal tract with dilute sulphate solutions 

' ^ in order to make an insoluble salt which is then removed by 
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washing out the stomach and by purging, for if this is not done 

it will gradually become absorbed. White of egg is also useful 

on account of the nearly insoluble albuminate which is formed. 

^^^^ Chronic poisoning is usu ally treated by. detecting and re- 

(JiajuJ^u jnoving the source of contamination. Xhe elimination is fur- 

A^v^v^-i*'^. th^ed by ^he admini.s^ra^^'^" ^^ pnta< ?$iupi jpdjde and different 

c^^J^^Wji diuretics and laxatives. Atropine is given to relieve the colics. 

*^\^i^^ The anaemia is corrected by iron and the general health is 

improved by every method at hand. If_irri^atedJ)rain symptoms 

are present, they may be checked by narcotics. Paralysis may 

be treated with strychnine, massage and electricity. 

THALLIU M salts resemble in their action those of lead but are 
morepoisonous. They are said to produce special atrophy of the 
muscles in animals and baldness in man. 

SUMMARY OF GROUP ACTION.— Z^ca/ ejfecty astringent. After 
internal administration of a large dose, the symptoms consist 
of aciUe gastro-enteritis. When small amounts are ingested over 
a period of time, symptoms are irritation of the gastro-irUestinal 
tract with los^ of appetite, nausea, vomiting and colics, with obstiruUe 
constipation, peripheral neutritis with pain and paralysis, ^^ wrist 
drop,^^ cerebral symptoms, degeneration of blood vessels and kidneys, 
ancemia, predisposition to gout. Occasionally a blue line exists 
at the junction of the teeth and gums. 

THERAPEUTIC APPLICATION.— Lead is used almost exclu > <-^^^ 
sively in the form of a so lution of the acetat e as an astringent, and * ^ ' 
hcemostatic over abraded surfaces and inflamed mucous mem- ^^"^^'^f-^^ 
branes as those of the urethra and vagina, etc. ^t-».i* ^'^^ 

Formerly it was employed more than at present internally to fl^^^—''-^*- 
check diarrhoea. Its use in the past for hemorrhage in remote 
parts as the lungs and kidneys was obviously irrational. 

It should not be given over a prolonged period of time, either 
as injections or internally for fear of chronic poisoning. 

MATERIA MEDICA. 

Plumbum Oxidum (U.S.P., B.P.), or litharge; yellowish-red powder, 
insoluble in water, soluble in nitric and acetic acid. Used for making the 
plaster of lead and the lead acetate. 
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\j Emplastrum Plumbi (U.S.P.,B.P.), or diachylon plaster. 

— -^ Plumbi Acetas (U.S.P., B.P.). or sugar of lead, colorless, heavy crystals ■V^^-Ar^-*^^ 
v with a faintly acetous odor and a sweetish astringent taste. Efflorescent 
and absorbs carbon dioxide on exposure to the air. Soluble in 1.8 parts 
of water. Dose:— 0.05 to o.i G. Br. (1-5 grains). Average (U.S.P.), 
0.065 G. 

Liquor Plumbi Subacetatis (U.S.P.), or Goulard's extract, contains 25 
per cent. lead subacetate in watery solution. 

Liquor Plumbi Subacetatis Dilutus (U.S.P.,B.P.), contains 3 per cent, 
of the above. 

Ceratum Plumbi Subacetatis (U.S.P.), contains 20 per cent, of Goulard's 
extract, with 2 per cent, camphor. 

Plumbi lodidum (U.S.P.), bright yellow powder, \4ithout odor or taste, 
only soluble in about 2,000 parts of water. 

Unguentum Plumbi looidi (U.S.P., B.P.), contains 10 per cent, lead 
iodide. , , . ^^^^ y 

c^ «^r V^ -^^' ^"^^ ^^^ 
GROUP OF MERCURY/--^-^- 



MERCURY QUICKSILVER forms albuminous compounds sol- 
uble in j^alt solution or in a n excess of albumen such as is presen t 
in body fluids. It is the most /i^asily absorbed .metal and, th^x^z 
tore, gi'vesT rise to definite constitutiQiiaL sjanptoms which .last 
over a prolonged period of tim€ because of its slow excretion. 

On account of its affinity for albumins and of its deleterious 
effect on living protoplasm mercury is an irritant and antiseptic. 
Its action varies greatly on different germs but it is one of the 
most active of the antibacterial metajs. Since the time of Paracel- 
sus, it was known that mercury frequently influenced the disease 
syphilis, but it was only of very recent date that a specific action 
against syphilis has been proved by Metschnikoff; for he found 
that if a subject is inoculated with the virus containing the spiro- 
chaeta pallida and the site of inoculation is treated with an oint- 
ment of calomel within twenty minutes, no infection occurs. Yet 
it has very, little action on the unorganized ferm ents such as 
pepsin and pancreatin, and unless the concentration is sufficient 
to precipitate the ferments it does not alter the digestion. £aIo;;^ 
mel, an insoluble salt of mercury,' does not check digestion even 
in large doses, but hinders markedly putrefactive decomposition 
in the intestines; thus the stools are frequently green after this 
drug due to the fresh pigment preserved from destruction by 
the sterilization of the alimentary canal. 
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GROUP OF MERCURY. 225 

Since merc iiry fnrm^; snlnKIp rnmpn^n^^,<; w^tV| prnfPiHgjt pene^ 
t rates deeply mtO livin g tissue and th^rf fnrp Rrtq rather as a r.flllSw 
^ic^than as an^ astringent. With the salts of this metal as with 
those of others the local action is partly dependent on the acid 
ions and varies in intensity with the caustic power of the acid con- 
stituent and its ease of dissociation. When any salt of mer-. 
cury is injected subcutaneously or intramuscularly there is always ^ 

a great deal of pain and inflammatory reaction. . * . x 

pounds, and even in the metallic state, is absorbed bj living or^ <?"^^^*"' 
ganisaas. I t may enter the svstera \>y all channels, gas tro-intesti- ^'^V^^V 
nal tract, epidermis, subcutaneous and muscular tissues and lungs. ^*^C 
a t^ B oth soluble and insoluble inorganic _ compounds are in part ' \j r 
^ or wholly transformed to" albuminates before absorption. Thu s 

e ven t he meta llic fo rm rubbed into the skin in a fine state of sub- ^ 

division mixed with, fat is absorbed partly as an albuminate and 
partly irr combination with litty jiadk' Wlien the element is . 
taken internally in a finely divided condition it is probably dis- 
solved 'by acids .in the. gagtrn-intPgti'T^p) tract ^nd passes into the 
circulation combined with prqteids.^ That which is absorbed as 
fumes by the lungs or the skin probably also becomes trans- 
formed to albuminates during its absorption. 

When strong solutions of mercurial compounds are given by the 
mouth, acute poisonin f[ foUow^s with the symptoms of £aslro - 
ent eritis , as burning \w fh^ Tr.r.ii»Vi throat, oesophagus, violent 
gri ping pa ins in the abdomen, nausea, vomiting and diarriicea 
(both the latter may be bloody with shreds of mucous mem- 
brane), anuria, cold clammy skin, small irregular pulse, de- 
creased respiration and^Ugge. The acute form of poisoning has 
in a few instances resulted from absorption by wounds and is 
practically identical with the above except that the corrosion of 
the mouth is less marked at first. Chronic symptoms may follow 
if the subject survives. 

Occasionally chronic poisoning results from one or two doses 
which are insufl&cient to produce acute symptoms. But, as a 
rule, it occurs when small doses are administered by any chan- 
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nel of absorption over a long period of time. The chron ic 
symptoms ^f_£pi&onW£ar^ seeiL^jrincipally in thQ.^stra-int£s- 
tiimTtrafiLffihfiteL-ixierciiry is in part ex£xeted. 4JsQ passing put. 
of the body by the saliva it produces irritation of the whgle 
mouth, resulting in swelling of the salivary glands, great salivation, 
fejid breath; swelling of the tongue and gums, even witk ulcQ;ra- 
tiqn and necrosis of the latter which may extend to the jaw, aad 
dropping out of the teeth. 

Some is excreted by the gastric juice but in much larger 
quantities by the intestines and especially the large ones 
where it produces its most marked action. In small doses 
it may produce simple hyperemia of the gastro-intestinal tract 
and increased intestinal peristalsis attended with loose move- 
ments. In larger doses it causes well marked inflammation 
and even ulceration and sloughing, most marked in the large in- 
testines. Since it is excreted also by the kidneys, it occasions 
severe inflammation and degeneration of these organs-and, in a 
characteristic way, the necrotic, degenerated cells of the tubules 
become filled with deposits of calcium phosphate. Mercury is 
also found jn the^erspirationjind this may account for the^kin 
e ruptio ns sometimes observed after prolonged administration. 
Besides these symptoms of irritation of the excretory channels 
there are others referable to the central and peripheral nervous 
systems. 

On account of its action on the central nervous system^ it 
produces a state of gre at nervous irritability, timidity. Hallucina- 
tions, sometimes delirium, attended by sleeplessness, headaches 
and tremors (mercurial erythism). It^causes a £e|:ipkQral 
neuritis, especially affecting the myelin sheath of the nerves and 
thus occasioning sharp pains in the extremities and various parj-l- 
yses, but the muscles remain undegenerated with intact electrical 
reaction. This fqrms_a_striking difference, from the lead a nd 
arsenic neuritis. ^ 

At first the metabolism is beneficially changed, the subject 
gains weight and the haemoglobin of the blood is increased, 
probably through hyperemia of the bone marrow. Later the 
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opposite symptoms occur, loss of weight, anaemia, cachexia and 
death in general marasmus. The improvement in body weight 
and in the blood is especially well seen in syphilitic sub- 
jects. The urine may also contain sugar, besides albumin and 
casts. In mercurial poisoning occasionally the diflferent parenchy- 
matous organs show evidence of fatty degeneration yet the 
normal fat in the tissues and bone marrow soon disappears. 

Given i ntravenou sly in large doses in the form of a compound 
soluble in the fluids of the body, mercury produces i ntense irrita-. 
tion of the kidnejs. The secretion of these organs, after a very 
temporary increase, is diminished in quantity, and there appears 
albumen, casts and blood and lastly total suppression. The blood 
pressure sinks from paralysis of the vasomotors and heart and 
death ensues. Formerly mercurial preparations were said to 
stimulate the flow of bile, but direct experiments have never shown 
any such effects even though they are in part excreted by the liver. 

The excretion of mercury which is very slow takes place chiefly 
in the urine, saliva, gastric and intestinal secretions and in traces 
in the bile, perspiration, milk and also from the placental cii'cula- 
tion into the foetus in pregnant women. 

SUMMARY OF GROUP ACTION.— 5/r(?»^ antiseptic action^ also 
irritant and caustic. Symptoms of acute poisoning are those of gas- 
tro-enteritis and nephritis. In chronic poisoning besides the gas- 
tro-intestinal tract and kidneys, the skin, central nervous system, 
peripheral nerves, blood and general metabolism affected. Elimi- 
nated chiefly by intestines and kidneys. 

THERAPEUTIC APPLICATION.— The chief employment of 
mercury in medicine^ is in the _treatment ot^sy'pEUisI' its 
beneficial action, which in some cases is quite wonderful, is prob- 
ably due both to its influence on metabolism and to a specific 
effect on the causal agent of the disease. The fact that many 
cases of syphilis are cured of the primary and secondary 
symptoms simply by improving their metabolism through hy- 
gienic means and other measures without mercury leads us 
to infer that at least some of the action of mercury may be due 
to its influence on nutrition; but on the other hand, the occur- 
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rence of cases where all hygienic measures and other means used 
to alter the metabolism have failed, but where the use of mer- 
cury brings about immediate improvement, lead us to believe 
that mercury acts at least to some extent by influencing the 
specific cause of syphilis. It is used in the treatment of this dis- 
ease in almost all its forms and by all methods of administration, 
internally, subcutaneously, by inunction, by fumigation, inhala- 
tion, intravenously, etc. 

On account of their deleterious influence upon living proto- 
plasm, preparations of mercury are used as antiseptics internally 
, and externa Uy . Corrosive sublimat e is the most commonly used 
>I • - <• c**Jw ^^ ^ surgical antiseptic to wash wounds. Calomel has< be prefgr - 
'.v-*.i« ^^^P ^§. 3^^ intestinal antiseptic. Almost all forms of mercury 
U<-^ a/i : ft, ? are employed in the form of ointments as disinfectants and irri- 
''. "^Ju. tants in various skin diseases. For pediculi pubis, blue oin t- 

, v.;..f^ '\ V^ ment is especially used. Calomel is frequently dusted on syph- 
\, ^^^.. \\i\\q, dumcres. 

v-t*a Mercurials, especially calomel, are given as purgatives on 

. \,V>.<-^« account of the stimulant action on the intestines. T he latter 
'^«'^, * was formerly used as a cholagogue, but it is now known not to 
increase the flow of bile. '^ 

Calomel has been used with success as a diuretic in some cases. , 
ofdropsy of cardiac and hepatic origin. Thejiction is probably 
due partly to the stimulant effect on the renal epithelium, and pos- 
sibly partly to some action on serous membranes causing the 
absorption of fluids. lUias been observed to pxaduce diuresis, in 
some cases of renal dropsy, but if used at ail in these cases it 
must be given with extreme caution on account of its local effects 
op the kidneys. *^^wi "• ^' -^ '. \vs,;-,.^a^''^*n><M*» » 

y^ MATERIA MEDICA! 

•%^ Hydrargyrum cum Creta (U.S.P., B.P.). or grey powder, contains ^'^ per 
J^ cent, of metallic mercury besides prepared chalk, honey and water. Dos^ : — 

^ COS to 0.5 G. Br. (2-8 grains). Average (U.S.P.), 0.25 G. 

Massa Hydrargyri (U.S.?.), or blue mass. It contains ^^ per cent, of 
aercury, besides honey of rose, licorice, althaea and glycerine. Dose: — 
0.05 to 0.5 G. Average (U.S.?.), 0.25 G. 

^ Unguentum Hydrargyri (U.S.?., B.P.), or blue butter, contains 50 per 
cent, of mercury. Dose: — i.o to 5.0 G. by inunction. Br. (J-i 3). 
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Emplastrum Hydrargyri (U.S.P., B.P.). contains 30 per cent, mercury. 
Emplastrum Ammoniaci cum Hydrargyro (U.S.P., B.P.). contains 
1 8 per cent, mercury. 

Hydrargyri Oxidum Rubnim (U.S.P., B.P.), or red precipitate, orange 
red crystalline scales almost insoluble in water. ■ 

Unguentum Hydrargyri Oxidi Rubri (U.S.P., B.P.), contains 10 per 
cent, red mercuric oxide. 

Hydrargyri Oxidum Flavtun (U.S.P.,B.P.), yellow mercuric oxide. Light 
orange yellow, amorphous heavy powder. 

Unguentum Hydragyri Oxidi Flavi (U.S.P.,BP.)* contains 10 per cent, 
yellow oxide in U.S.P. and 2 per cent, in B.P. 

Oleatum Hydrargyri (U.S.P.), Hydrargyri Oleas (B.P.), contains 20 per 
cent, of yellow oxide. 

Hydrargyri Cbloridum Corrosivum (U.S.P.), Hydrargyri Perchlori- 
dum (B.P.), corrosive sublimate, white crystalline body with a caustic acrid, 
metallic taste, soluble in 16 parts of water, 3 parts of alcohol. Dose: — 
o.ooi to 0.005 G. Br. (A-i grain). Average (U.S.P.), 0.003 G« 
. Hydrargyri Chloridum Mite (U.S.P.), Hydrargyri Subchloridum (B.P.). 
^or calomel. A white powder without odor or taste, insoluble in water. Dose : 
— 0.03 to 0.3 G. up to 1.5 G. in 24 hours. Br. (J-5 grains). Average (U.S.P.), 
0.125 G. 
\\\L i Pilulae Catharticae Compositae (U.S.P.), contains 0.06 of calomel, besides 
^^V^ ^ compound extract of colocynth, extract of jalap and gamboge. Dose : — 
2, I to 3 pills. 

J Hydrargyrum lodidum Rubnim (U.S.P.,B.P.) or red iodide of merciuy. 
Scarlet red amorphous powder, almost insoluble in water, but freely soluble 
in solutions of potassium iodide^ Dose:-70.ooi to 0.005 ^- (fi^- (A-A 
grain). Average (U.S.P.), 0.003 G. i. 

I Hydrarg3rrum lodidum Flayum (U.S.P.), or yellow iodide of mercury, or 
protoiodide of mercury. It is a bright yellow, amorjphous powder, odorless 
and tasteless. Almost insoluble in water, insoluble in alcohol and ether. 
Dose: — o.ooi to 0.005 G. Average (U.S.P.), o.oi G. 

Unguentum Hydrargyri Nitratis (U.S.P.,B.P.). or citrine ointment. It 
contains 7 per cent, mercury, besides free nitric add and lard. 
^-\ Hydrargyrum Ammomatum (U.S.P.,B.P.), white precipitate or am- 
moniated mercury. A white amorphous powder, having an earthy metallic 
taste. Almost insoluble in water, insoluble in alcohol. 

Unguentum Hydrargyri Ammoniati (U.S.P., B.P.), contains 10 per 
cent, ammoniated mercury. 

GROUP OF SILVER AND GOLD. 

SILVER has very strong affinity for albumen and precipitates 
a dense, white, insoluble alEumlnate which becomes gradu- 
ally black by the reduction of the metal. This affinity is so 
powerful that in the form of easily dissociable salts as the 
nitrate in concentrated solutions, it acts as a strong but super- 
ficial caustic. In dilut e solutions it is an astringent^ hem ostatic 
and antis eptic. 
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After interng i a^mf"^'^^^^^'on, '^_ is so slowly absorbe d 
t hat the larger . Jjfirtioxi-paasea -aut.. by the faeces. The small 
amount which enters the circulation becomes very readily 
deposited in different organs either in the form of the metal v-«.- 
or as an organic compound, but it is never present in the circu- 7 
lation in sufficient quantities to induce acute constitutional * "^ ^"'^ 
poisonmg. 2^^ ^ 

When large doses, however, are given i nternally, the _symp 'V ^"^ ' ' 
toms'^re^those of acute "''gastr^^ as vomiting^ defe /\ ^ ' 

cation, pain in the mouth, oesophagus, stomach and abdomen, ,^.,,^,- ^^_ 
pinched face, thready pulse, collapse and death. After death, ^— ♦^^ 
the mucous membrane of the alimentary canal is found inflamed 
and corroded, but colored dark brown or black due to reduction 
of the silver salt. ^ 

When sma lldgses are-giyenoyej: & long period of time to human^ * "" ^ j^ 
beings, no other symptoms are observed except those of argyria|r» oy^**- " ' 
These consist of a greyish-black coloration of the skin, due t^. ^^-^ 
a deposit of the silver in the corium. These deposits are also \ <i<^^' 
found in the gastro-intestinal tract, liver, kidneys, spleen, mesen- >rs;.'-^- 
teric lymph glands, serous membranes, gums and vessel walls. 
The gums at the junction of the teeth are among the first places 
for the deposit and jhesLa^bluish line as in lead poisoning. 
Throughout all organs, it is the connective tissue rather than 
the epithelial cells that the pigment selects, for in the skin of man 
none is found in the epidermis. These symptoms occur when 
a sum total of at least 15 G. of silver has been administered 
to a human being in repeated doses. Since it is pr obably not 
excreted , that administered years before couiimowards form- 
ingTBe condition which is incurable. Most cases of argyria 
have resulted from the internal administration of silver prepara- 
tions in the treatment of nervous diseases as epilepsy and different 
cord paralyses but some also occur from the long continued local 
application to the eye, nose, throat and vagina, also in workmen 
using silver as a pigment, as those in artificial pearl factories. 
Besides the general variety, there is sometimes a local form of 
argyria resulting from prolonged use on the skin or mucous 
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membranes these, at the site of application, becoming permanently 
stained black. 

When double salts of silver are injected intravenously or 
subcutaneously, the main action is at first a stimulation of the 
meSuIIa^ causing a rise of blood pressure, then a paralysis of the 
central nervous system, especially of the medulla and lower 
part of the cord. The animal injected shows in the beginning 
a rise of blood pressure succeeded by a fall and arresi of respira- 
tion. If the dose has not been so large it exhibits paralysis of 
the hind limbs and if it survives for a few days, profuse bronchial 
secretion is also observed. Death takes place from failure- of 
respiration. 

Ther e is an insig ni^^^ pt ^''^T^W^n lirf silvfr by t hi r gastrTT 
intestmal tract^ but none by the kidneys. No symptoms of renal 
irritation ever arise when silver is given internally to man or lower 
animals for very long periods of time. 
C^vVJLJLw.4 GOLD also forms a compound with alb u^^jn whir^ ^'^ xT^r^^i^ 
X»--« and easily soluble in .an exgeaSLot.alhnmpnj therpforc it Acts .as a 

• more powerful and deeper caustic Jhan sily«;. 

Given eith er si3brutP"*^^"^^y -^^ ^ tk^..jpft^iitKj it produce^ 
nausea, vomiting, diarrhoea and pain along the intestinal tract. '^^^**'*^^- 
Ulcers are often foimd in the stomach and intestines. The 
kidneys are much irritated. With sufficient quantity, gold kills 
by paralysis of the central nervous system. . 

PLATINUM has an action closely resembling that of gold, but 
mor^ powerful. 

OSMIUM in the form of osmic acid is reduced by the tissues 
like silver and gold and causes a deposit of black pigment. 
When absorbed in sufficient quantities, it may cause irritation 
of the kidneys. 

SUMMARY OF ACTION OF SILVER.— i(?cfl/ astringent, antiseptic 
and superficial caustic. Internally absorbed very slowly and with 
small doses over a long period of time causes no other symp- 
toms except ^^argyria,^^ a deposit of the metal or one of its 
organic compounds in the connective tissue of different organs. 
With large internal doses symptoms of gastro-enteritis. Injected 
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subcutaneously or intravenously as a double salt, first stimulation, 
jollcrwed by paralysis of the central nervous system. 

THERAPEUTIC APPLICATION.— Silver nitrq tft 1^ n^H f yi f\if^ 
solid for m or in con centr ated solutions as a caustic to.bura.off. 
wart s, ex uberant granulations and to glean badly healing ulcers, 
iFTs employed in dilute solutions as an astringent and antiseptic 
over the mucous membranes of the eye, nose, throat, vagina, 
ur ethr a, rectum and colon in gonorrh csq l ophthalmia ^ urethritis and 
vaginitis in ulcerative ^o/i^i^ and ^^/o/i/u, also as a preventative 

K • '»'•'> sometimes used internally for ulcers of the stomach and intestines. 

Or ganic prep a rations of sil v er as protargol^ ^argyrol j Jtrpl, 

and argonin have of late been used considerably as antiseptics 

instead of the nitrate. They are much less irritant, but also 

much less astringent and antiseptic. 

Gold and platinum have been used in the treatment of syph- ^^ 
ilis, alcohoUsm, hysteria and epilepsy, but without any rational 
foundation, and also without good results. 

MATERIA MEDICA. 

Argenti Nitras (U.S.?., B.P.), colorless, transparent crystals, becoming 
4 greyish on exposure to the light or in the presence-of organic material. It has 
X4 a bitter, caustic, strongly metallic taste, soluble in 0.6 of a part of water, and 
in 26 parts of alcohol. Used as injection in the urethra in a i^ to J per 
cent, solution. Applied to the eyes of the new born in 2 per cent, solution, 
and in the colon in not morp than tV per cent. Dose, Br. (J- J grain). 
Average (U.S.?.), o.oi G. . •'.• , — '^ 

Argenti Nitras Fusus (U.S:P.), or lunar caustic, consists of fused silver 
nitrate and silver chloride. Used as a caustic. 

Argenti Nitras Dilutus (U.S.P.), Argenti Nitras Mitigatus (B.P.), or 
mitigated caustic, consists of sticks containing 30 per cent, silver nitrate and 
60 per cent, potassium nitrate. Also used as caustic. 

The following organic preparations of silver are often used as substitutes 
for silver nitrate because they are less irritating. 

Argentamine, solution of silver phosphate and ethylendiamine. 

Argonin, compound of silver and casein. 

Actol, lactate of silver. 

Itrol, citrate of silver. 

Argyrol, Largin and Protargol, all albuminates of silver. 

AH these are used in the same way of silver nitrate, but in considerably 
N^greater strength. 
-^ Auri et Sodii Chloridum (U.S.?.), yellow, deliquescent crystals, very 
soluble in water, with a metallic burning taste. Dose : — o.ooi to 0.005 ^• 
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GROUP OF IRON. 

sLimportant .constituents of living orgin^ 
isms a nd its presence is even more diffused than that of "salt/* 
for it is found in fKe ' flssues of all animals and plants. 
In the former the larger part is co mbined with haemoglo bin 
in the red blood corpuscles, yet quite a significant portion is 
present i n the ^y^r jn jin nriH albi?ninntf ,CJlllti/!/".r^L'.^JI(." 
Every tissu e, even the bloodless cornea, contains iron. In 
the plants this important metal plays often as important a 
role as in animals. At other times, plants may live without it 
but have no chloropyl and their development is stunted. 

Iron forms insoluble pre cipitates^with albumins and, ther^fprp, 
apts as .an. astringent. In strong solutions, it is an irritant 
and then a caustic on account of its afi&nity for the albumin 
of the living cells, and for the same reason it is an antiseptic. 
The precipitate with proteids b eing insoluble. i1;s eff|^(pt is onlv 
sup erficial and not de eply penetratin g b '^fi fh^^ ^^ ^""rriiry It 
also hastens the coagulation_of blood and tends to arrest hemor- 
rhage. The local action of iron is best see n with the inorgan ic 
forms as the organic have little or no direct effect. 

Given in large quantities by the mouth in the form of one of 
its soluble inorganic salts, iron produces simply local corrosiv e 
poisoning exactly like the majority of other metals, with symp- 
toms of pain in the stomach, nausea, vomiting, purging, both of 
which may be bloody, small pulse and even fatal collapse. 

Injected int o the ci rculation in th e form of e asily d issociable 
double salts^it causes.. its ion- action which consists of gastro - 
int estinal irritation, nausea'^omiting and diarrhoea whi ch m ay 
be bloody, cong estion and even hemorrhage in the intestines, 
also great fall of blood pressure",* paralysis oIThe centf al fiervous 
system and death wETcEtakVs place after o.o^G.per^iIo of body 
weight. The heart is not much weakened.^ In acute poisoning 
the kidneys are ^almost VPaffQCt^d bfiQft^^g,^^^!^!^] ^ ^ ex creted 
"only in small quantities (about 2-3 per cent.) by these organs; 
but when small doses are given subcutaneously over a long 
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period of time marked renal inflammation appears. The gastro- 
i ntestinal ■<;Ypptnm<^ ure Hii fi to ^h^ ^Im ost exclus ive excretion of 
iron by this channel. 

Administered by the mouth in small quantities over a period 
of timcj iron is absorb ed mjtinl y bv the duodenum and jejunum . 
it is carried to the spleen and liver and is temporarily stored 
as hepatic ferrat in (iron albuminate) in the latter organ. It is 
there utilized to supply more iron to red corpuscles, 
and ultimately excreted by tl]^ intestines, especially the coecum 
and_largS..iatfiStinfiS, The quantity of iron normally excreted 
by the urine is not noticeably increased by its internal admin- 
istration, and therefore when taken internally has no influence 
on the kidneys. The former view, that it acts as a diuretic, 
\ may be discarded. The g^antiiy gffsor^^^ from the intfaStivn^ 
( ^rSfi ^^ much jg^^tcr, whm there is a deficiency 0} iron in the 
s^stenij^ Biilh^^the. organic and inorganic salts of iron are 
absorbed and undergo the same fate^ yet the former enter the 
ju^' circulation more easily and this is especially true of ferratin. ^^^^**'. 
*; ^ The in organ ic ar e probably transformed to albuminates before 
" ' or during their absorption. The black stools after the admin- 
istration of chalybeates result from the presence of the unabsorbed *v^^'*^ 
iron in the form of an oxide and sulphide. After the prolonged -^'jix^*-'^ 
use of ferruginous preparations the teeth turn dark due to a 
precipitate of a sulphide by the sulphuretted hydrogen in the 
breath. 

MANGANESE is found in traces in the organism yet no very 
important role has been discovered for it. In large doses of 
soluble salts, it causes gastro-enteritis just like iron and other 
metals. It is absorbed only in minute amounts from the intes- 
tinal tract, therefore, possesses no constitutional action except 
after h)T)odermic and intravenous injections. Under these 
conditions it causes in large doses epileptiform convulsions, 
nausea, vomiting, diarrhoea, somnolence, collapse and death 
due to failure of respiration. 

NICKEL and COBALT act upon the central nervous system, 
stomach and intestines very much like iron but unlike the latter 
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they have no influence upon the haemoglobin. No chronic 
poisoning is known even though. ^-certain amount may be 
dissolved in the food by cooking acid elements in nickel pans, 

SUMMARY OF GROUP ACTION. J-/f(w is essential to ihe life 
of animal organism and after internal administr^tianTdf both^. 
organic and inorganic preparations, it replaces the deficiency of 
this metal. Absorbed by the duodenu/n^nd jejunum. Excreted 
chiefly by the ccecum and large itUestines, Very toxic ion action 
when injected intravenously consisting of great depression of the 
central nervous system, especially well-marked fall of blood pres- 
sure due to vasomotor paralysis and respiratory failure. Symptoms 
of intestinal irritation also present from the excretion of iron by 
the intestines. 
\ THERAPEUTIC APPLICATION.— Both Iron sulphate a nd ^J 

>/ chloride, are used in solution locally as astringent and antiseptic '^;^^ 

^ a »^^ washes'br as iiijectlonii To Inflamed mucous membranes ^sittossiif ""^ 
^^' ^' I the urethra and vagina. They are also employed as 5/y^/«;5 to stop 

"^ hemiorrhage of wounds of the skin and of the mucous membranes 

\.eiu> of the nose, mouth, vagina, uterus, etc. ^^ «^^.. 

a*^c^!^ The chief use of iron is to increase the haemoglobin in v^^u . •• .< 
^^ ^.^ anemic conditions*. The most favorable is. chlorosis and in this ^k^.' < 

i^w Av^. afiFection sometimes marvelous results are observed. Dne great 

drawback in the administration of iron internally is the constipa- 
tion which it produces^ because. ,Qf. its astringent action. ThiSj 
however7can be overcome by:ilie use-X)I Jaxatiye§jj)r bj employ- 
ing the organic preparations such as forratin whickhave but 
little astringent action. . ^iA<.^W , i-r^-^^Jc^ • Q.%>.<j^^U> \ ! ^ "j }^^^ 

MATERIA MEDICA. ^^ u ^ ^\Ji vV . . 

Ferri Sulphas (U.S.P.,B.P.). green vitriol, bluish-green crystals, soluble *^J* 

in 1.8 parts of water, insoluble in alcohol. Dose: — 0.03 to 0.3 G. Br. 
(1-5 grains). Average (U.S.P.), 0.2 G. ^^ 

PUulsB Ferri Carbonatis (U.S.P.), Pilule Ferri (B.P.), or Bland's Pills. ' 

containing 0.16 of ferous sulphate. Dose: — i to 2 pills. 

Ferri Chloridum (U.S.P.), orange yellow, deliquescent crystalline pieces, 
having a faint odor of hydrochloric acid. Soluble in water, alcohol and 
ether. 

Liquor Ferri Chloridi (U.S.P.), contains 38 per cent, of ferric chloride. 
Dose: — o.i to 0.5 c.c. Average (U.S.P.), o.i c.c. 
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J Tinctura Ferri Chloridi (U.S.P.). contains 25 per cent, of liquor ferri 
chloridi. Dose:— 0.5 to 2.0 c.c. Average (U.S.P), 0.5 c.c. 

Tinctura Ferri Perchloridi (B.P.). Dose:— (5-15 n^). 

Ferri Citras (U.S.P. ), thin, transparent, garnet red scales, odorless, 
having an add reaction. Very soluble in water, insoluble in alcohol. 
Dose:— 0.1 to 0.5 G. Average (U.S.P), 0.25 G. V'-X^ 

Ferratin, a chocolate brown powder, composed of an albuminate of iron, -i 
insoluble in water, but slightly soluble in alcohol. Dose: — 0.5 to i.o G. 

Ferri Ozidum Hydratum cum Magnesia (U.S.P.) or the antidote of 
arsenic, kept in two separate bottles; in one the hydrate of iron, in the 
other the magnesia, to be mixed before using. Dose : — ^Ad libitum. 

GROXJP OF ARSENIC AND ANTIMONY. "^ 

ARSENIC has been of tremendous toxicological interest since the 
sixteenth century. It was used at that time in the form of the 
celebrated Aqua Tofana for homicidal purposes and until the ^"^^^^ ^- ^ 
present, it has been the most celebrated poison in cases of suicide, i^T]lj^ 
homicide and accidental poisoning. Nevertheless it was recently " v.W 
found to be normally present in minute traces in many living 
organisms including man. Certain of its actions resemble those 
of phosphorus with which it is chemically classed, yet there is 
a striking difiFerence in the two, as phosphorus acts in the organ- 
ism as the element, while arsenic exerts its efiFects by the dis- ^ — , 
sociated ions of arsenioujjoxide, and those preparations which 
cannot be ionized into arsenious oxide do not have the character- 
istic action; thus arsenuretted hydrogen which cannot be oxidized 
in the system has an entirely different effect. The arsenic oxide 
and its salts are much weaker but cause the same changes because 
they are probably transformed in the body to arsenites. 

CacodylateSi org anic cojno ounds of arsenic, which are de- n 
composed with difficulty have at first an entirely different action, , 
but later as they become slowly transformed, they show in a J 
lesser degree the characteristic poisoning. 

When ARSENIOUS ACID is^applied to the skin for a consid- 
rable length of time, it produces redness, vesicles and pustules, 
and if the tissue be denuded or if it be applied to a mucous 
membrane, it penetrates deeply and produces deep-seated necro- 
sis. This act ion is not due to a coagulation of the albumeju^aiS 
it forms no afbuminous compounds outside of the body. But 



Digitized by 



Google 






-w^(ux.w^ ^..ca ^.^-vU >A:V^ . 

I GROUP OF ARSENIC AND ANTIMONY. ^ 237 

i t is the result of a selective artii ^n pn living prntnplnnTn ^Wh ^^\ 
arsenic possesses in a more marked degr ee than an y other of the ^..^k^^ 
metals/ ' B y virtue of this property it is an irritant and caustic . "^ " *^*^ "" 

it has also a certain amount of antiseptic action but much 
less marked than mercury. Even in great dilution it stops the 
growth of many higher plants and algse. It possesses but slight 
action on the fungi and does not interfere with the activity of 
unorganized ferments, as pepsin, pancreatin, myrosin and ^^3-*-**^ 
emulsin. ^^^.^^— ^r^tTw^- 



&1. *^%^xX^Y- 




Give n by the mouth or injected subcutaneously, a large dose 
of Arsenic prbduces Iri' a"sTiort time symptoms of poisoning 0^^' 
which consist oFa burning sensation in the oesophagus, stomach 
and intestines, violent griping pain, vomiting, diarrhoeic move- 
ments which may resemble the " rice water stools" of cholera, 
j^ and may contain blood, flakes and pseudomembranes. The 
; - 'j^ ^-skiDL is blanched, the respiration weak and superficial, the 
H ,^ pulse almost imperceptible. Great we akness develops and the 
p atient b ecopig5 ^ ( ^omatosp, anc^ so metimes delirium and con- 
vulsions occur and he dies in from about five to twenty hours. 
W hrn lirgr dns n n a rr rrftd i l y nhinrhrd, the gastro-intestinal symp- 
toms may be entirely, omitted -.and ccdlapse.with coma and death 
may take place at the very beginning. 

If less arsenic is taken or if the absorption is slow, the gaslro- 
intestinal symptoms are very marked and after great vomiting, 
• diarrhoea and excruciating pain in the abdomen, death occurs 
in a few days or a week's time. In such cases skin eruptions 
jaundice and enlargement of the liver may be present. The 
urine is scanty and contains albumin, casts, much anmionia and 
lactic acid, and the urea is diminished. 

Following one la rge d ose, if the subject lives long enough or 
more commonlyfollowing^the ingestion of repeated small q.uan- 
t ities, a scries _Q f chronjc gjmptQms arj^. These consist of 
loss of apj)etite, nausea^ vomiting, sometimes diarrhoea* discom- 
fort and tenderness in the stomach and bowels and enlarge- 
ment of the liver, inflammation of the respiratory passages and 
eyc^, giving rise to bronchitis, laryngiti s, cor vza and conjunc- 
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tivitis, disturbances of t he skin r esulting in eruption3 and pig- 
mentations and oedema, especially puffiness a bout the eyes, 
inflammation of the peripheral sensory and motor nerves re- 
sulting in numbness^ perverted sensations, shooting pains, 
paralysis of limbs, especially of the extengor functions, with 
ataxic gait^^atrophyj^ Lniu scles, psychical depression, sometimes 
idiotic condition and epilepsy, general cachexia with albuminuria, 
emaciation and sometimes death. 

In acute arsenical poisoning, deqth takes place on a cco unl of the 
paralysis of the blood vessels of the sidaiiduu£..ai:$£ which 
results in intense congestion of the intestinal organ§.jjidJa a 
serious or fatal fall of blood pressure. The action is quite specific 
on the intestinal distribution of blood vessels, for those in other 
parts of the body do not suffer in the same degree. The effect 
is produced at first through the vasomotor centre and the splanch- 
nic ganglia but later the walls of the vessels themselves are affected. 
Not only is there a tremendous dilatation of the latter but their 
permeability is increased so that they allow more easily the passage 
of fluids, and, this fact explains the copious rice water discharges. 
The increase in permeability in other vessels probably accounts 
for the oedema noticed in chronic arsenic poisoning* ^"^ ^^C^\^^'^'^ — ^ 
I Thejiervoiis>^mptoms of -depression, the interference with '^^^^^.^J^-- 
respiration and the gastro-intestinal disturbances can all be Cc».Ja-vi-*<' 
explained by this intestinal congestion, attended by a great fall 
of blood pressure. In warm-blooded animals, the nervous sys- 
tem is practically unaffected because death takes place too soon 
from fall of blood pressure. In frogs, descending paralysis 
occurs and the heart is weakened and stopped in diastole. The 
depression of the cardiac muscle is present but not so obvious in 
warm-blooded animals. 

In the doses required to produce fatal acute poisoning, outside 
of the softening of the superficial layer of the epithelium, no real 
corrosioiLof the intestinal tract is seen, but only great congestion 
and even hemorrhages and also cloudy swelling and fatty de- 
generation of the cells. This fatty de genera tinn is hp^t se^n in 
chronic arsenic poisoning and involves besides the intestines, the 
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heart, kidneys, liver, spleen and glands. It is probably the re- 
sult of decreased oxidation, as is likewise the diminution of urea 
with the increase of ammonia and lactic acid in the urine. 

Whpn vpry min^?tf> Hnc^g nf argf^nir arP givPT^ ^y^^j - a long p eriod 

of time an increase in weighty in adipose tissjie^jjLJCedJllQQdL 
corpuscles and haemoglobi n occu rs. The augmented weight is 
probably due to the decreased burning up of food material which 
is more rapidly absorbed on account of a mild congestion of the 
intestines. The increase in the red corpuscles is probably due 
partly to the improvement of nutrition and partly to congestion 
and stimulation of the bone marrow. Not only the bone mar- 
row may be stimulated, but the entire bone may grow larger and 
stronger. 

As was previously mentioned if doses eliciting poisonous symp- 
toms are administered the reverse effect takes place, i.e., decrease 
in body weight and in red blood corpuscles and haemoglobin. 

In the Tyrol a nd Syria the peasants take arsenic in large 
doses regularly without any apparent ill effects. They claim 
that it improves their general health and they undoubtedly 
live to old age. This is possibly explained by the fact that ar- 
senic, being a normal constituent of the body, by gradually 
increasing the dose they gain high ^f^^^rancj^.. The fact that 
arsenic miners in some other districts become badly poisoned, 
is apparently quite inconsistent. Yet they undoubtedly are 
exposed to too large doses from the beginning so that before 
immunity occurs, they fall prey to the poisoning which is in- 
tensified by the bad hygienic surroundings attended by working 
in mines. 

Symptoms of chronic poisoning may arise from the use of 
a rsenic locally ^„s, a caiiatlc or wEen too large doses are given in 

t herapeutics or frnrn itg^r^-jH^nta) pr^s^nrp in fnnd jstnffsj clothing 

or wall paper. Whether symptoms are elicited or not depends 
enormously upon the indivi dual susce ptibility. Of several per- 
sons exposed to the same amount of arsenic, usually only a 
.certain percentage are affected while the others are not. Usually 
the train of symptoms differs in different cases, for instance indi- 
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240 INORGANIC DRUGS. 

viduals suffering from medici nal ji yerdose usuaUy show at first 
dyspepsia, puflSness of the lid s and irritation .of the eyes and 
nose; those poisonedTrom clothing frequently exhibit at the be- 
ginning skin^etyptions, while workmen with arsenic in factories or 
mines are apt to suffer in the beginning from severe respiratory 
inflammation besides skin eruptions. 

Arseni c^ _fiX£reted_inai Qlx-by t^*" in'Hn^yc^ Knt in RjpnW part 
by the s kin, respiratory~trac!3j3jbowel. It is found in the 
mUk of nursing women. It is probable that the symptoms of 
irritation seen in the excretory organs in chronic poisoning are 
due to its passage through them. 

The temperature may be elevated in arsenical poisoning 
from the inflammation of the intestinal tract but when the symp- 
toms of collapse are present it is usually subnormal. 

The action of ARSENURETTED HYDROGEN is quite different. 
This"compound is also very poisonous, producing destruction of 
the red corpuscles, methaemaglobinuria, cyanosis, headache, 
vomiting, garlicky odor in the breath, and death due to paralysis 
of the heart and sometimes to oedema of the lungs, but it does 
not have the characteristic effects of the ions of arsenious oxide. 

ANTIMONIAL compounds have an action almost identical to ^^ '^ ^ 
that nf arg^nir. T hey differ because jhey are much m ore d iffi- ^^^^ 
cultly absorbed and have a greater local irritant action. The main 
symptoms are intense nausea, vomitingy diarrhoea and collapse. ^^ ' ' 
The vomiting is so rapid and intense that most of the anti- 
mony is removed by emesis, and, therefore, fatal results arc- 
much less frequent than with arsenic. 

The small quantities absorbed after internal administration 
are excreted in part by the respiratory tract so that there is irritation 
of these parts. This action plus the feeling of nausea tends to 
increase the bronchial secretion. Antimony is also excreted by 

the urine and feces. Phrnnjr pni^nnjpfr rarply ft^^^^^lf^ 9^1 arrmmt 

of the poor absorption. 

aUMMAR! Ui* GkOUP ACTIOS.— Destructive action to life of 
cells hut no influence upon dead proteid, therefore, irritant and caustic 
action different from that of all other tnetals. Taken internally 
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in large doses, paralysis of vessels of splanchnic area which causes a 
terrific fall of blood pressure, choleric discharges from the bowels, 
collapse and death. The chronic poisoning is due to the irritation 
and degeneration of the central nervous system, peripheral nerves, 
skin, kidneys and gastro-intestinal tra^t.and is accompanied by 
serious disturbances of metabolism. Very minute doses insufficient 
to produce poisonous symptoms improve the general metabolism, 

THERAPEUTIC APPLICATION. — Arsenic was u sed locally as 
2 L^austic t o bur n QfLn£W.,grQaitia&. This use has been laid aside ^^T^^ ^*"lw 
pn account of the occasional occurrence of poisoning from ab- 
sorption. It is applied in dentistry to kill the nerves of teeth. ^ ^^UJ-cJ^ 

Internally i t is employed for its effect on metabolism to impr ove^ y,..!^,.^. -^^^ - 
almost all conditions of malnutrition^ in ancBntiaJq increase^ the o-^, Va.«^<^ 
red biood corpuscles and. also in long standing ma/aria. Here Vjl**' 

^^5 S9?.^ effects may be due either to impr ovement of metabolism ^*^ * *^ 



and oi the ang^mi'Q r.r tr. Q cpf>/^i'Qi flrtjon fl£f;"*^l/^'' malarial ?>> 






«Ui^c-\ 



parasite ^^ 

I n lymphoma , where it is sometimes used with good effect, its 
action may possibly be due to the production of a retrograde 
metamorphosis in the lymph glands. vx^^ v^'^^iTL 

Arsenical preparations have an important field in the treatment ^^*^ ^^"^ 
of certain skin^ diseases, especially psoria,sis. They may produce 
beneficial influences in these conditions, either by improving 
the general metabolism or the special metabolism of the skin. 
The latter view is rather supported by the fact that arsenic is 
normally present in appreciable quantities in the corium. . v V^ 

The treatment of acute arsenical poisoning consists of the v-^**-^ ^ 
administration ot ffieshly pfecipTtated ferric "hydrate or ferric P^ x^y^.^^. 
hydrate and magnesia^ which form an^ insoluble compound with \x^'*^^ ^ 
arsenic. An emetic should _be dyen. at once, or the stomach ^^f "^ 
should be washed and a cathartic administered, because this . , . ^ 

insoluble compound may be again decomposed if left in the vL*^ i*^^. «v^^ 
alimentary canaL t 

Chronic arsenical poisoning which comes from contamin- 
ated articles of food and sometimes clothes and wall papers 
containing arsenic, is treated by removing the cause, improving 
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242 INORGANIC DRUGS. 

hygienic conditions and meeting the diflFerent symptoms as they 
arise. 

Antimonial preparations are used q.lmQ5?t exclusively ^ <^^ ^ -^ 
emetics and expectorants. Nowadays, they are employed even for 



y t^ these purposes much less ihan formerly, because there are other 
y Jvv-^P^ less poisonous expectorants and emetics. 



Kj^KfSjS^"^^ 



MATERIA MEDICA. 

Arseni Triozidi (U.S.P.)> Acidum Arseniosum (B.P.)» heavy, opaque* 
white powder, or irregular masses, either amorphous or crystalline, soluble 
in 80 parts of cold water, and 15 parts of hot water. Dose: — Br. (^V-A ^ 
grain). Average (U.S.P.). 0.002 G. ^^ 

«j Liquor Potassii Arsenitis (U.S.P.), Liquor Arsenicalis (B.P.). t ner^ 

rent . SQluHpn of p otiussiii^ aropjiif^* Dose: — O.I to 0.5 C.C. Br. (l-^ n^). 

Average (u.b.±'.;, 0.2 c.c. V^^^^^^ S*\Jti«w- 
xV Antimonii et Potassii Tartras (U.S.P.), Antimonium Tartaratum (B.P.), 
^^ or t artar emet ic, colorless, transparent crystals which become opaque in the 

air and nave^ sweet metallic taste. Soluble in 1 7 parts of water, insoluble in 

alcohol. Dose: — o.i to 0.2 G. Br. emetic (i^2j;rains). Average (U.S.P.), 

emetic 0.3 G; expectorant 0.005 G.. -^ 

Antimonium Sulphuratum (B.P.), or Kermes mineral. A reddish white 

powder, insoluble in water and alcohol. Dose : — o.oi to 0.05 G. Br. (1-5 

grains). 
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GROUP OF ABSENIC AND ANTIMONY. 243 

OMISSIONS. 

belonging with Thymol, page 119. 
Arystoly compound of Thymol and Iodine, a yellowish brown powder, 
insoluble in water, almost odorless and tasteless. Used externally as a dust- 
• ing powder in place of iodoform. 

belonging with Cubeb and Copaiba, page 145. 
Buchu (U.S.P., B.P.). leaves of Barosma Betulina. Dose :~2.o to 4.0 G. 
Br. (J-i5). Average (U.S.P.) 2.0 G. 
Fluideztractum Buchu (U.S.P.). Dose:— 2.0 to 4.0 c.c. 
Uva Ursi (U.S.P.) , leaves of Arctosphylos Uva Ursi or Bearberry. 
Fluideztractum Uva Ursi (U.S.P.). Dose:— 5.0 to 15.0 c.c; 

belonging with Hexameihalinamin, page 145. 
Liquor Formaldehydi (U.S.P.) Formaline, a 37 per cent, solution of 
formaldehyde gas in water. Used as a disinfectant of utensils, etc. 

belonging under "Purgen" page 151. 
Ezodin, a synthetic anthracene purgative resembling Purgen. Dose: — 
0.1 to 0.5 G. 

belonging under " Unguentum lodi" page 179. 

lodopine, compound of iodine with fats. Used internally in place of 
iodine or iodides. 

lodoformum (U.S.P., B.P.), yellow crystals, nearly insoluble in water, 
soluble in alcohol, ether and fats, with intensely disagreeable odor. Liberates 
iodine in contact with wounds or fluids of the body. Causes at times after 
absorption from woimds or too large internal doses, delirium and mania and 
even death in collapse. Used as an antiseptic dusting powder, injected in 
oily solution into tuberculous joints, also internally for treatment of syphilis 
on account of its iodine. Dose : — 0.03 to 0.2 G. 

belonging under **Sodii Oleas" page 192. 
Sodii Boras (U.S.P.) or Borax, white crystalline powder, soluble in water. 
Dose:— Average (U.S.P.) 0.5 G. 

belonging under ** Sodii BromidumJ'* 
^ Potassii Bromidum (U.S.P., B.P.), white crystals easily soluble in water 
but [only in 180 parts of alcohol, disagreeable, salty bitter taste. Dose : — 
0.5 to 2.0 G. Br. (10-60 grains). Average (U.S.P.) i.o G. 

belonging under " Hydrargyri Chloridum Mite" page 229. 

Lotio Hydrargyri Nigra (B.P.) or black wash, made from calomel and 
lime water. Used as a wash for syphilitic lesions. 

Lotio Hydrargyri Flava (B.P.) or yellow wash, made from lime water 
and corrosive sublimate. Used as a wa^ for syphilitic ulcers. 
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Absinth, oil of, 136 

Absorption, 4 

Acacia, 167 

Acetanilidy Group of, 105 

Acetanilid, 107 

Acetic acid, glacial, 183 

.Acetphenetidin, 116 

AcidSy Group of, 182 

inorganic, 182 

intoxication, 184 

organic, 185 
Aconitine series, 74, 
Aconitine, Group of, 75 
Aconitins, 75 
Aconitum, 77 
Action, definition of, 2 

local, 2 

general. 3 
Adeps, 168 
Adonidin, loi 
Adonis, 10 1 

Adrenalin, Group of, 126 
Adrenalin, 126 
iEther, 22 
Agar-agar, 167 
Agaric Acid, Group of, 58 
Agaric acid, 58 
Agaricin, 58 
Agaricus muscarius, 64 
Albaspidin, 163 
Alcohol, 20, 21, 23 
Aldehyde, formic. 
Alkalies, Group of, 188 
Alkali sulphides, 209 
Almond, bitter, 50 
Almond oil, 168 
Aloes, 148 
Aloin Division, 148 
Altha^, 167 
Alum, 213 
Alumen, 213 
Aluminum, Group of, 212 



Aluminum, 212 

Alumnol, 214 

Alypin, 70 

Ammonia, Group of, 33 

Ammonia, 33 

Ammoniated merciiry, 229 

Ammonium compounds, 198 

benzoate, 121 

bromide, 203 

carbonate, 33 

chloride, 33 
Amygdala amara, 51 

dulcis, 168 
Amyedalin, 51 
Amy! nitrite. Group of, 23 
Amyl nitrite, 23, 25 
Amylene hydrate, 14, 23 
Anarcardium, 141 
Anaesthesia general, 20 

infiltration, 71 

intraspinal or (Biers*). 71 

local, 71 

surgical, 10 
Anaesthesin, 70 
Anaesthetics, general, 7, 22 
Analgen, 109 
Anamirta, 42 
Andira araroba, 122 
Angostura bark, 154 
Anhalonium, 33 
Aniline, 108 

Animal extracts. Group of, 130 
Anthelmintics, 160 
Anthracene derivatives, 148 
Anthrasol, 121 
Antiarin, loi 
Antiaris, loi 
Antifebrine, 116 
Antihydrotic, 59 
Antimony, Group of, 236 
Antimonial compounds, 240 
Antipyretics, 106 
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Antipyrin, 108 

Antisepsine, 116 

Antiseptics, 11 1 

Antithermin, 109 

Apalache tea» 45 

Apocynum, loi 

Apocynin, loi 

Apocynein, loi 

Apomorphine, Group of. 84 

Apomorphine, 85 

Aqua tofana, 236 

Aquae ross, 169 

Arctostaphylos uva ursi, 243 

Argentamine, 232 

Argonin, 232 

Argyria, 230 

Argyrol, 232 

Aristol, 243 

Aristolochia. 155 

Aristolochine, 155 

Arnica, 135 

Aromatic bitters, 153 

Arsenic, Group of, 236 

Arsenic, 236 

Arsenuretted hydrogen, 240 

Arsenious acid, 236, 

Artemisia, 166 

Artificial Foods, 130 

Asagrasa, 82 

Asaproi, 121 

Aseptol, 119 

Aspidin, 163 

Aspidinin, 163 

Aspidium, 162 

Aspidosamine. 36 

Aspidosperma, 90 

Aspidospermine, 86 

Aspidospermatine, 86 

Aspirin, 11 1 

Astringents, Group of Vegetable, 

15s 
Atropa, 57 
Atropamine, 57 
Atropine, Group of, 53 
Atropine, 53 
Atroscine, 57 
Auri chloridum, 232 

Barium salts, 197 
Barosma, 243 
Baths, 181 
Bay, oil of, 169 



Bay rum, 169 
Bayberry, 167 
Bearberry, 243 
Belladonna, 57 
Beliadonine, 57 
Benzaconine, 77 
Benzanilid, 108 
Benzoates, 121 
Benzoic acid, 115 
Benzoinated lard, 168 
Benzosol, 120 

Benzoyl acetyl peroxide, 173 
Berberine, 153 
Beryllium, 213 
Beta-Eucaine, 70 
Bhang, 29 
Bicarbonates, 189 
Bile, Group of, 124 
Bile, 124 

Bismuth, Group of, 217 
Bismuth, 217 

salicylate, 219 

subcarbonate, 219 

subnitrate, 219 
Bitters, Group of, 152 
Bitters, 152 
Bitters, aromatic, 153 
Black draught, 151 
Black wash, 243 
Blaud's pills, 235 
Blue ointment, 228 
Boletus laricis, 59 
Bone marrow, extracts, 130 
Borates, 199 
Borax, 243 
Boracic add, 186 
Borneo-camphor, 43 
Borneol, 43 
Brandy, 23 
Brayera, 166 
Bromides, 199 
Bromide of potassium, 243 
Bromine, 176 
Bromism, 200 
Bromum, 179 
Broom, 100 
Brucine, 38 
Buchu, 243 
Bufonin, 98 
Bufotalin. 98 
Butyl chloral, 13 

hydras, 22 
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Cacao, 45 
Cacodylates, 236 
Cadmium, salts, 216 
Cssium, salts, 197 
Caffeine^ Group of, 45 
Caffeine, 45 
Cajaput, oil of, 135 
Calabar bean, 65 
Calabarine, 36 
Calamine, 154 
Calamus, 154 
Calcis, liquor, 192 
Calcis, linimentum, 168 
Calcium, 197 
Calcium bromide, 203 

carbonate, 192 

hydrate, 192 

hypochlorite, 179 

oxide, 188 

phosphate, 203 

sulphide, 210 
Calomel, 228 
Calumba, 154 
Calumbin, 154 
Calx, 192 

Calx chlorinata, 179 
Calx sulphurata, 210 
Camboge, 150 
Cambogia, 152 
Camphor^ Group of, 42 
Camphor, 42 
Campheroxim, 43 
Camphor monobromate, 43 
Camphorid acid, 43 
Canadian hemp, loi 
Canadine, 153 
Cane sugar, 169 
Cannabinol, 29 
Cannabis Indica, 29 
Cantharidiiiy Group of, 137 
Cantharidin, 137 
Cantharis, 140 
Caoutchouc, 169 
Capsaicin, 138 
Capsicum, 139 
Caramel, 167 
Carbo, 169 
Carbolic acid, in 
Carbonates, 189 
Carbonic acid, 185 
Carbon Monozidey Group of, 51 
Carbon Monoxide, 51 



Cardamon, 153 
Cardol, 139 
Carron oil, 168 
Cascara, 148 
Cassia aneustifolia, 151 
Castor oil Divisi<xi, 147 
Castor oil, 147 
Catechu, 157 
Cathartics, 145 
Cathartics saline, 193 
Cathartin, 148 
Caustic, lunar, 232 
Caustic potash, 191 
Caustic soda, 191 
Cephaline, 84 
Cephaelis, 89 
Ceratum. 168 
Cetaceum, 168 
Cetraria, 155 
Cetraric acid, 155 
Cetrarin, 155 
Cevadilline, 82 
Cevadine, 82 
Charcoal, 169 
Chalk, 192 
Chenopodium, 167 
Cherry, wild, 50 
Chili saltpeter, 204 
Chinosol, 117 
Chinotropin, 144 
Chirata, 155 
Chiratin, 155 
Chloraly Group of, 7 
Chloral, 12,. 20 
Chloralformamide, 13, 22 
Chloralose, 13, 22 
Choralum hydratum, 22 
Chorates, 198 
Chloretone, 22 
Chloride of lime, 179 
Chlorinated lime, 179 
Chlorinated soda, 179 
Chlorine. 176 
Chloroform, 11, 20 
Chloroformum, 22 
Chlorum. 179 
Cholagogues, 125 
Cholin, 35 
Chondrus, 167 
Chromic acid, 174 
Chromium, 174 
Chrysarobin, 122 
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Chrysophanic acid, 148 

Chrysotoxin, 91 

Cicuta, 41 

Cicu toxin, 41 

Cimifuga, 154 

Cinchona, loi 

Cinchonidine, 104 

Cinchonine, 104 

Cinnamomum camphora, 44 

Cinnamon, 153 

Citrarin, 142 

Citric acid, 185 

Citrullus colocynthis, 152 

Claviceps purpurea, 95 

Coal-tar, derivatives, 107 

Cobalt, 234 

Coca, 71 

Cocaine, Group of, 68 

Cocaine, 68 

Cocoa, 45 

Cocoa butter, 168 

Codeine, 29 

Coffee, 45 

Colchicine, 82 

Colchicine, Group of, 82 

Colchicum, 

Collodion, 167 

Colchiceine, 83 

Colocynth, 150 

Colocynthin, 149 

Columbo, 154 

Common salt, 196 

Compounds of heavy metals, 211 

Condurango, 154 

Coniine, Group of, 77 

Coniine, 77 

Conium, 79 

Convallamarin, 98 

Convallaria, 100 

Convolvulin, 149 

Convolvulus, 151 

Copaiba, Group of, 141 

Copaiba, oil of, 141 

Copper, Group of, 214 

Coriamyrtin, 40 

Coriander, 

Cormine, 155 

Cormus, 155 

Cornutine, 92 

Corrosive sublimate, 228 

Cotarnine, 95 

Coto, 155 



Cotoin, 155 
Cotton, 167 
Cotton-seed oil, 168 
Counter-irritation, 134 
Creolin, 114 
Creosols, 120 
Crosotal, 120 
Creosote, 114 
Cresol, 120 
Creta, 192 
Croton-chloral, 13 
Croton-oil, 147 
Crotonoleic add, 152 
Crurin purum, 117 
Cubebin, 144 
Cubeb, Group of, 141 
Cubeb, oil of, 141 
Cucumber, squirting, 152 
Cucurbita, 166 
Curare, Group of, 72 
Curare, 72 
Curarine, 72 
Curin, 74 
Cusparia, 154 
Casparine, 154 
Cusso, 166 
Cyanides, simple, 50 
Cyclamen, 86 

Dandelion, 155 

Daphne mezereum, 138 

Datura, 57 

Daturine, 57 

Delphinine, 76 

Delphinium, 77 

Diastase, 124 

Digalen, 100 

Digestive ferments. Group of, 123 

Digitalein, 95 

Digitalin, 95 

Digitaliresin, 40 

Digitalis, 95 

Digitonin, 100 

Digitophyllin, 100 

Digitozin, Group of, 95 

Digitoxin, 96 

Dionine, 29 

Dioxycolchicin, 83 

Disinfectants, 106 

Diuretin, 48 

Dogwood, poison, 141 

Dormiol, 13, 22 
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Dover's powder, 33 
Drastics, 150 
Drug, definition of, 2 
Dryopteris filix-mas, 166 
Duboisia Hopwoodii, 65 
Duboisia myoporoides, 57, 
Duboisine, 57 
Duotal, 120 

Ecballium, 152 
Ecgonine, 71 
Elastica, 169 
Elaterin Division, 149 
Elaterin, 149 
Elaterium, 152 
Emetics, 84 

Emetine^ Group of, 84 
Emetine, 84 
Emodin, 148 
Emulsin, 51 
Enzymes, 124 
Epicarin, 121 
Epinephrin, loi, 126 
Epsom salt, 204 
Ergot, 90 
Ergodnic acid, 92 
Er3rthrophlein, 98 
Erythrophloeum, loi 
Eseridine, 65 
Eserine, 65 
Ether, Group of, 7 
Ether, 8 
Ethyl alcohol, 15 

bromide, 12 

carbonate, 15 

chloride, 21 

nitrite, 24 
Ethylene bromide, 12 
Eucaine, 70 
Eucalyptol, 140 
Eucalyptus, 135 
Eugallol, 119 
Euonymin, loi 
Euonymus, loi 
Euphorbin, 138 
Europhen, 120 
Exalgine, 108 
Excretion^ 4 
Exodin, 243 

Fats. 167 
Pel bo vis, 125 



Ferments, digestive. Group of, 123 

Ferratin, 235 

Fillicic acid, 162 

Fillicin. 162 

Fluorides, 199 

Formaldehyde, 243 

Formaline, 243 

Foxglove, 95 

Frangula, 148 

Frangulin, 148 

Galla, 159 

Gallic acid, 157 

Gamboge, 152 

Gaultheriae, 118 

Gelsemine, 38 

Gelseminlne, 38, 78 

Gelsemium, 79 

Genito-urinary disinfectants, 141 

Gentian. 155 

Gentiopicrin, 155 

Genticin, 155 

Ginger, 153 

Gland extracts, Group of, 

Glauber's salt, 204 

Glycerin, 168 

Goa powder, 122 

Gold, Group of, 229 

Gold, 231 

Gonolobus, 154 

Gossypium, 168 

Goulard's extract, 224 

Gout remedies, 143 

Guaiacol, 120 

Guarana, 45 

Gum arabic, 167 

Gun cotton, 168 

Gutta percha, 167 

Haematoxylon, 159 

Halogens, Free, Group of, 176 

Hamamelis, 157 

Hashish, 29 

Hedonal, 15, 23 

Hellebore, green, white, 82 

Helleborin, 98 

Helleborus, 100 

Helmitol, 142 

Helvellic acid, 87 

Hemlock, 79 

Henbane, 57 

Heroine, 29 
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Hetralin, 144 

Hexamethylenamine, Group of, 14 

Hezamethylenamine, 14a 

Holocain, 70 

Homatropine, 55 

Homeopathic system, a 

Honey, 169 

Honthin, 157 

Hops, 15s 

Hamulus, 155 

Hydrargyrum, 228 

Hydrastiney Subgroup of, 93 

Hydrastine, 93 

Hydrastinine, 93 

Hydrastis, 93 

Hydrochloric add, 183 

Hydrocyanic Acid, Group of, 48 

Hydrocyanic acid, 48 

Hydrogen peroxide, 172 

sulphide, 208 
Hyoscine, 55 
Hyoscyamine, 55 
Hyoscyamus, 57 
Hypnol, 22 
Hypnotics, 7, 22 

Iceland moss, 155 

Ichthalbin, 122 

Ichthyocolla, 169 

Ichthyol, 115 

Idiosyncrasies, 4 

Ignatia, 36 

Inorganic drugs, 171 

Iodides, 200 

Iodine, 176 

lodipin, 243 

lodism, 178, 200 

Iodoform, 243 

lodol, 120 

lodothjrrin. Group of, 128 

Iodoth3rrin, 128 

lodum, 179 

Ions, 193 

Ipecac, 89 

Ipecacuanha, 84 

Ipecacuanhas pulvis co., 33 

Irish moss, 167 

Iron, Group of, 233 

Iron. 233 

Isopral, 13 

Itrol, 232 

Ivy poisoning, 138 



Jaborandi leaves, 59 
Jalap, 150 
Jalapin, 149 
Japaconitine, 76 
Jateorrhiza, 154 
Jervine. 82 
Juniper, 135, 141 

Kairin. 109 
Kairolin, 109 
Kamala, 163 
Kaolin, 168 
Kaschew, 137 
Rermes mineral, 242 
Ketones, 6 
Kino, 159 

Kino-tannic add, 159 
Kola, 45 
Kosin, 163 
Kossotoxin, 163 
Kosso, 163 
Krameria, 159 

Labarraque's solution, 179 
Lactic add, 183 
Lactophenin, 108, 117 
Lactose, 169 
Lactucarium, 31 
Lard, 168 
Largin, 232 
Laudanum, 33 
Lead, Group of, 220 

acetate, 224 

iodide, 224 

subacetate, 224 
Lead palsy, 223 
Lenigallol, 119 
Lettuce, 31 
Lichenin, 155 
Lily of the valley, 100 
Lime, 192 
Linseed oil, 168 
Liquorice, 151 
Litharge, 223 
Lithium salts, 197 

benzoas, 121 

salicylate, 118 
Liver of sulphur, 210 
Lobelia, 79 
Lobeline, 78 
Logwood, 159 
Lugol's solution, 179 
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Lupulin, 155 
Lupulinic add, 153 
Lupulus, 155 
Lycetol, 143 
Lycopodium, 168 
Lysidine, 143 
Lysol, 120 

Magnesia, 192 
Magnesium salts, 197 

carbonate, 192 

oxide, 192 

peroxide, 173 

sulphate, 193 
Malakin, iii 
Male fern, 160 
Malt extracts, alcoholic, 124 
Manganese, 234 
Mar^mallow, 167 
Mat^, 45 

Materia medica, definition of, 5 
Mechanical Agents, Group of, 

167 
Mel, 169 
Mellisa, 167 
Menthol, 43 
Menthol iodol, 120 
Mercurialism, 227 
Mercury, Group of, 224 
Mercury, 224 
Mescale, 31 
Mescaline, 31 
Mesotan, 118 
Metals, heavy, 211 
Methacetine, 108, 117 
Methyl salicylate, iii 
Mezerein, 138 
Milk of lime, 92 
Mineral waters, 181 
Molybden, 213 
Monobromated camphor, 44 
Morphine^ Group of, 26 
Morphine, 26 
Morphinism, 28 
Mulberry juice, 167 
Muscaridine, 60 
Muscarine, Group of, 59 
Muscarine, 59 

Mustard oil, Group of, 136 
Mustard, oil of black, 136 
Mustard, plasters, 137 
Myrosin, 140 



Naphthalene, 115 

Naphtol, 114 

Narcosis, 20 

Neriin, loi 

Neriodorin, loi 

Nerium, loi 

Neutral salts. Group of, 193 

Nickel, 234 

Nicotiana, 65 

Nicotine, 59, 6i 

Nigella, 65 

Nigelline, 65 

Nightshade, deadly, 57 

Nitrates, 199 

Nitric acid, 182 

Nitrites, inorganic, 25 

Nitro^ycerine, 25 

Nitrous oxide, 18 

Novaspirin, in 

Novocain, 70 

Nux vomica, 36 

Oak, IS7 
Oils, 167 

essential, 135 

purgative, 147 
Oleander, loi 
Oleandresin. 40 
Olive oil, 167 
Ophelic acid, 155 
Opium, 32 
Ordeal bean, 67 
Orange, bitter, 153 
Orexine, 155 
Organic adds, 185 
Organotherapeutics, 123 
•Orthoform, 70 
Ortho-phosphate, 198 
Osmic add, 231 
Osmium, 231 
Ovarian extract, 130 
Oxydimorphine, 28 
Oxygen, Group of, 171 
Oxygen, 172 
Ozone, 172 

Pancreas, extract of, 124 
Pancreatin, 123 
Papain, 124 

Papaver somniferum, 32 
Papayotin, 124 
Paraldehyde, 14 
Paraldehydum, 23 
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Paregoric, 33 

Parillin, 90 

Paullinia, 45 

Pelletierine, Group of, 161 

Peiletierine, 161 

Pellotin, 29 

Pental, 20 

Pentaium, 22 

Pepo, 164 

Pepper, cayenne, 137 

Pepsin, 123 

Peronin, 29 

Peroxide of hydrogen, 172^ 

Pharmacodynamics^ 2 

Pharmacognosy, 5 

Pharmacology^ definition of, 3 

Pharmacological action, 2 

Pharmacopeia, 5 

Pharmacy, 5 

Phenacetine, 108 

Phenoly Group of, 105 

division, iii 
Phenol, III 
Phenolphtalein, 148 
Phenozonum, 117 
Phenyl salicylate, 118 
Phenylhydrazine, 109 

derivatives, 109 
Phosphates, 189 
Phosphorated oil, 208 
Phosphoric acid, 183 
Phosphorus, Group of, 204 
Phosphorus, yellow, 204 
Phosphuretted hydrogen, 207 
Physostigma, 67 
Physostigmine, Group of, 65 
Physostigmine, 65 
Picis liquidae, oleum, 115 
Picrasma, 154 
Picropodophyllin, 149 
Picrotozin, Group of, 40 
Picrotoxin, 40 
Pilocarpidine, 59, 61 
Pilocarpine, Group of, 59 
Pilocarpine, 61 
Pilocarpus, 64 
Piperazine, 143 
Piscidia, 31 
Pituitary extract, 130 
Pituri, 65 
Piturin, 65 
Platinum, 231 



Podophyllin, Group of, 149 

Podophyllotoxin, 149 

Podophyllum, 150 

Poison, ivy, 137 

Poison oak, 137 

Pomegranate, 161 

Posology, 5 

Potash, 188 

Potassa, 188 

Patassa sulphurata, 210 

Potassium action, -197 

acetate, 191 

bicarbonate, 191 

bichromate, 174 

bitartrate, 204 

bromide, 243 

carbonate, 191 

chlorate, 202 

chloride, 203 

citrate, 191 

hydrate, 188 

iodide, 202 

nitrate, 202 

permanganate, 173 

salts, 197 

sulphide, 210 

tartrate, 204 
Protargol, 232 
Protocurarin, 73 
Protocurin, 74 
Protoveratrine, 81 
Prunus, 51 
Prussic acid, 48 
Pseudoaconitine, 76 
Pseudojervine, 82 
Pseudoveratrine, 82 
Punica, 166 
Purgatine, 148 
Purgatives, oily, 147 

saline, 193 

vegatable, 145 
Purgen, 148 
Pyramidon, 109 
Pyrocatechin, 113 
Pjrridin, 120 
Pyrodine, 109 
Pyrogallol, 113 
Pyrogallic acid, 113 
Pyroxiline, 168 

Quassia, 152 
Quassin, 154 
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Quebracho alkaloids, 86 
Quebrachine, 86 
Quebracho, 89 
Quercin, 159 
Quercitannic acid, 159 
Quercus, 159 
Quicksilver, 224 
Quillaja, 86 
Quinic acid, 143 
Quinine^ Group of, loi 
Quinine, loi 
Quinoline, 109 

Raspberries, 167 
Resopyrine, 109 
Resorcine, 114 
Resorcinol, 119 
Rhubarb Division, 148 
Rhubarb, 148 
Rhus glabra, 160 
Rhus toxicodendron, 141 
Rhus venenata, 141 
Ridn, 147 
Ridnol, 147 
Ricinus, 150 
Rochelle salt, 204 
Rose, 167 

Rubidium salts, 197 
Rubus, 159 

Sabadilla. 82 

Sabadilline, 82 

Sabadine, 82 

Sabine. 135 

Saccharin, 167 

Saccharum, 169 

Saffron, 167 

Salamander, alkaloids of, 40 

Salicin, iii 

Salicylates, 109 

Salicylic acid, 109 

Saliformin, 144 

Saline cathartics, 193 

Salipyrine, 109 

Salocreol, iii 

Salocoll, III 

Salol, III 

Salophen, 11 1 

Salt action, 193 

Saltpeter, 204 

Samandarine, 47 

Sandalwood oil. Group of, 141 



Santonica, 160 

Santonin^ Group of, 164 

Santonin, 164 

Sapo, 168 

Saponaria, 86 

Saponin, 90 

Sapotozin, Subgroup of, 86 

Sapofoxins, 86 

Sarsae radix, 90 

Sarsaparilla, 86 

Scammonin, 149 

Schleich's infiltration anaesthesia, 71 

Scilla, 100 

Scillain, 98 

Scoparin, 80 

Scopolamine, 55 

Scopolia, 57 

Secalintoxin, 91 

Seidlitz powder, 204 

Selenium, 218 

Senega, 86 

Senegin, 90 

Senna, 148 

Sepsin, 87 

Serpentaria, 155 

Sidonal, 143 

Silver, Group of, 229 

Silver, 229 

Silver nitrate, 232 

Sinalbin, 140 

Sinapin, 140 

Sinapis, 140 

Sinigrin, 140 

Skin Irritants, Group of, 133 

Slippery elm, 167 

Smoking, 63 

Soap, 168 

Soda, 188 

chlorinated, 179 
Sodium acetate. 192 

benzoate, 121 

bicarbonate, 192 

borate, 243 

bromide, 203 

carbonate, 192 
Sodium chloride Division, 194 

hydrate. 188 

hypochlorite, 179 

iodide, 203 

nitrate, 204 

nitrite, 24 

peroxide, 173 
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Sodium salicylate, 109 
Sodium sulphate Division, 193 

sulphocarbonate, 119 
Solanaceae, alkaloids, 53 
Solaniney Group of, 86 
Soianine, 86 
Somnal, 13, 22 
Soporifics^ 7, 
Spanish flies, 137 
Sparteine, Group of, 77 
Sparteine, 78 
Spartium, 80 
Spermaceti, 168 
Sphacelotoziiiy Group of, 90 
Sphacelotoxin, 91 
Spigelia, 164 
Spiritus fr^menti, 23 

gaultheris, 118 

vini gallid, 23 
Spleen, extract of, 130 
Squills, 100 

Squirting cucumber, 152 
Staphisagrine, 76 
Starch, 168 
Stereoptenes, 43 
Stovain, 70 
Stramonium, 57 
Strontium, salts, 197 
Strophanthin, 98 
Strophanthus, 100 
Strychnine^ Group of, 36 
Strychnine, 36 
Strychnos, 36 
Stypticine, 95 
Subcutin, 70 
Sublimate, corrosive, 228 
Sugar, 167 
Sulphate ions, 198 
Sulphides, Group of, 208 
Sulphites, 198 
Sulphocarbolates, 119 
Sulphonal, 14, 23 
Sulphonmethane, 14 
Sulphonethvlmethane, 14, 23 
Sulphur, Group of, 208 
Sulphur, 208 

Sulphuretted hydrogen, 208 
Sulphuric add, 182 
Sulphuris, hepar, 210 
Sumach, 159 

Suprarenal gland, extract of, 126 
Suprarennin, 128 



Taka-diastase, 124 
Talc, 168 
Tannalbin, 157 
Tannic acid, Group of, 156 
Tannic acid, 156 
Tannigen, 157 
Tannocoll, 157 
Tannoform, 159 
Tannopin, 158 
Tar, 115 
Taraxacein, 155 
Taraxadn, 155 
Taraxacum, 155 
Tartar,' cream of, 204 
Tartaric add, 185 
Tea, 45 
Tellurates, 219 
Tellurium, 218 
Terebene, 140 
Terebinthina, 140 
Terpenes, 135 
Terpin hydrate, 140 
Testicle, extract of, 130 
Tetano-cannabine, 36 
Tetronal, 14, 20, 23 
Thalline, 109 
Thallium, salts, 223 
Thebaine, 38 
Theobroma, 168 
Theobromine, 46 
Theophyllin, 47 
Therapeutics, definition of, 2 
Thermifugine, 109 
Thevetia, loi 
Thevetin, loi 
Thiolum, 122 
Thiosinamine. 140 
Thymol, 43. "4 
Thymus gland, 130 
Thyreoglobulin, 129 
Thyreoiodin, 129 
Thyroid gland, 128 
Ti^um, oil of, 147 
Tin, 213 
Tobacco, 63 
Tobacco, Indian, 80 
Toxalbumen, 147 
Toxicodendron 138 
Toxicology, definition of, 3 
Toxiresin, 40 
Tragacanth, 167 
Trichloracetic add, 183 
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Trimethylamin, 35 

Trional, 14, 20. 23 

Tropacocaine, 70 

Tropic acid, 57 

Tropine, 57 

Tubocurarin, 74 

Tungsten, 213 

Turpentine Oil, Group of, 135 

Ulmus, 167 
Upas tree, loi 
Ural, 13, 22 
Uranium, 213 
Urethane, 15, 20 
Urinary antiseptic, 141 
Urocol, 143 
Urol, 143 
Urosine, 143 
Urotropine, 142 
Uva ursi, 243 

Vanadium, 213 

Vanilla, 167 

Vanillin, 169 

Vegetable astringents, 155 

bitters, 152 

purgatives, Group of, 145 
Veratridine, 82 



Veratrine, Group of, 80 
Veratrine, 80 
Veratrum. 82 
Vermicides, 160 
Vermifuges, 161 
Veronal, 15, 23 
Vini Gallid, Spiritus, 23 
Volatile oils, 135 

Water, Group of, 180 
Water, i8o 

distilled, 180 
Waters, mineral, 181 
Whiskey, 23 
Wintergreen, oil of, iii 
Witch-hazel, 159 
Woorara, 72 
Worm remedies, 160 

Xanthin, 46 

Yellow wash, 243 
Yohimbin, 70 

Zinc, Group of, 214 
Zinc peroxide, 173 
Zinc sulpho-carfaolas 119 
Zincum, 214 
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